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B. Konovalov; IZVESTIYA, 17 Apr 92 
U.S. Said To Be Exploiting Weak Position of Space Program 

KOMSOMOLSKAYA PRADA 1/5 Apr 92 
Foreign Ministry Official Cited on Rocket Sales to India, MTCR Problem //NTERFAX 27 Apr 92 
Russian State Secretary Burbulis To Discuss Rocket Delivenes /JN7ERFAX 28 Apr 92 
Concern Over Possible U.S. Aid Cutoff //JZVESTIYA 16 May 92 
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Russian-German Mission to Mir 


Contrast With German Flight on U.S. Shuttle 
927001264 Moscow KRASNAYA ZVEZDA in Ru 
> Mar 9) p } 


[Article by M. Rebrov: “Baykonur—‘Ready for Launct 
The Button for Launching the Soyuz Booster Wil! Be 
Pressed Today at | 354 Hours”) 


(Text) Today is the launch. It will take place on the 
second Baykonur launch pad (“No. 2’ 
Our readers are already familiar with the crew of Soyuz 
T'M-14. But a few words about the program of the jont 
mission. It bears the arbitrary name Mir-92. Not to be 
confused with the D-2 project. Mir-92 involves the flight 
of a German cosmonaut to our orbital station, whereas 
D-2 is the flight of two German astronauts aboard the 
American Space Shuttle 


al 54 hours 


Both projects are commercial. The spending on the part 
of the Germans, according to reports from the Ministry 
of Research and Technology, amount to about 38 million 
marks [DM]. Of that, DM20 millon represents the cost 
of putting a 100-kg payload into orbit, the eight-day 
flight, and the return of the materials produced to Earth 
The other DM18 million is for the training of the crew 


The German specialists admit that spaceflights are a 
pleasure that doesn’t come cheap. Bui things become 
clearer through comparison. The cost of the D-2 project 
is much higher. It will cost 850 million. Although, it's 
true, that cost will be shared by a number of interested 
parties 


A series of 12-15 experiments is expected to be per- 
formed aboard the Mir orbital complex A great deal of 
attention will be focused on materials science, biotech- 
nology, and medicine, including observations of memory 
deterioration in weightlessness. The German cosmonaut 
will be able to bring back in the return capsule 
kilograms of materials and samples produced in weight- 
lessness. 


Here’s a detail that’s not without interest. During Flade 
and Ewald’s training at Star City, they were assisted by 
the space program veteran from the former GDR, Sig- 
mund Jaehn, who, 14 years after his own flight into 
space, still has an excellent grip on all the fine points in 
terms of organization and hardware 


Our space sector seems to be gaining an increasingly 
solid commercial footing. And that’s gratifying. But we 
ourselves admit that we are much more successful at 
solving the technical and science-related problems. Life 
will force us to learn. But for now, we wish success to 
those lifting off into space 
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Pre-Launch Comments 


©, SBM »\ ARASNAYA ZVEZDA in Russian 
x \/ 
Article by | \ Baberdin, cosmonaut-researcher 
The Vityazi Are in Orbit: Our Special Correspondent Is 
Filing the Story From the Baykonur Space Launch 
Fa 
lext| And so, the Vityazi are in orbit. All the prelaunch 
usness and wornes are behind us. The routine work 
SDa § und Aa 
But I'd like to go back a day. | must admit that I've never 


seen such a huge gathering of the press at Baykonur. But 
then, it s surprising—there were sO many rumors 
floating around before the launch. Coming down the 
gangway of the airplane, | heard that supposedly the 
launch crews were striking. | got in touch with the launch 
facility's command, visited the testing grounds, spoke 
with some of the people. And yes, they had put forward 
demands associated with unresolved social problems, 
but a launch is something sacred. The launch facility 
team was performing all the preassigned engineering 
yperations and was working day and night 


Another rumor was about Krikalev’s health. The 
German crew member, Klaus-Dietrich Flade, gave jour- 
nalists detailed explanations concerning the matter 


‘I'm going to make 11 a point to speak in German so that 
| can explain everything properly. Sergey Knkalev’s 
mission began back with Anatoliy Artsebarskiy. Knkalev 
was supposed to return with him (and with the cosmo- 
naut-researcher Franz Viehboeck). But things changed: it 
was decided to include in Volkov’s crew a representative 
of Kazakhstan—cosmonaut-researcher Aubakirov, who 
was not ready to perform a long-duration mission. A 
solution was found: Sergey Krkalev agreed to stay for a 
second mission on Mir. It was a valiant decision he made 
for the sake of the space program and his fnends. And he 
did the job wonderfully.” 


I'm listening to Klaus, and I don’t recognize him. His 
usual smile is gone. His face is stern, he’s speaking in a 
military manner, crisply and curtly. And the next ques- 
tion is no less to the point. They asked Viktorenko how 
he felt about the Kazakh space program 


‘| am categorically against dividing up space into 
Kazakh, Ukrainian, or Russian. We work in the context 
of the same space science program. When we are aloft, 
we study the state of affairs on the Caspian, the Aral Sea, 
the Volga, Lake Baykal. Any specialist or organization 
can make use of our information. Cosmonauts work for 
all the people. You probably notices that our crew left 
the old emblem on our flight suits. That was no accident. 
For us, it’s a symbol of the fnendship of nations. Space 
should unite peoples, not divide them. From my point of 
view, the notion of borders in space 1s absurd.” 
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Biographic Data on Crew 


lhe first cosmonaut from united (-ermany, Alaus 
Dietrich Flade. together with his colleagues from the CIS 
\leksandr Viktorenko and Aleksandr kKaleri, lifted off 
nto space on the afternoon of |” March aboard the sevuz 
| \1-14 spacecraft 
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In seeing all this sensibleness, | haven't once been 
reminded of how we work at Baykonur. Even television 
and radio - the only ones who could do reporting directly 
from the launch site - do not have a permanent pavilion 
there to date. And newspaper people have to scramble 
along a narrow, bumpy road for about an hour to get to 
Leninsk to get to that longed for telephone 


But his report | send to the editorial office by telephone 
right after the launch. That's how things compare 


| took a liking to one of the few slogans floating around 
Cape Canaveral. In Russian, it goes roughly like this: If 
you have a dream, make it happen. We dream about 
better times. And don't make that previous, immense 
mistake - don't raze everything to the ground. Our space 
program is our national treasure. There ll come a time 
when we'll be proud of it again, the way Americans ar¢ 
proud of theirs 


Report on U.S. Shuttle Mission From Houston 
Flight Control Center 

927Q0122 Moscow IZVESTIYA in Ru 
First Edition pe 


ian 31 Mar 92 


[Article by B. Konovalov: “They Pay Well in Houston 
But They Don't Make Heroes: Report From the Am 
ican Flight Control Center in Houston’: first paragraph 
i§ source introduction] 


[Text] On the Flight Control Center board right now, two 
images are moving in their separate trajectories—one of 
the American Atlantis, the other of ow Mir orbital 
complex. The astronauts and cosmonauts have contacted 
each other and sometimes have maintained that contact as 
they do joint work. 


In our Flight Control Center near Moscow, I've never 
seen any display of the activity of American spacecraft 
It's as if it has nothing to do with us. During the Cold 
War years, we heard about American flights only if there 
was some sort of problem or an accident at launch. The 
Americans, too, were more objective then, and now they 
relate to our space program with respect 


Almost all the newspapers here reported the landing of 
the Soyuz Tm-!3. Many carried phoios of Sergey Krika 
lev, noting that after 10 months aloft, he was returning to 
a different country, a different world 


In that different world, which is free of censorship, one 
can finally compare the situation involving the space 
centers. the situation involving the people who have 
devoted their lives to the space program both in our 
country and in the United States 


In Houston, you don't just have the Flight Control 
Center—you also have the NASA Space Center named 
for President | 
an integrated center in that, were it in our 
would include the Flight Control Center, Star City. and 
the Institute for Biomedical Problems. In addition 


Johnson. who did much to create it. It's 
country. it 
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design work is also done here, And many hundreds of 
thousands of people pass through the excellent museum 
here every year, And if that isn't enough, a commercial 
consortium 1s building a new museum complex 


In Star City, the foundation for the museum was laid 
about 10 years ago, but nothing has been done since 
then. To this day, the museum takes shelter in three 
small halls in the House of Culture. And that’s not 
because of any secrecy—it's just the standard neglect of 
the interests of the population 


In Houston, they respect the taxpayer. Local Channel | 
broadcasts everything that happens in the Control 
Center during the flight. In the space center cafeteria 
tourists dine alongside NASA staff members and astro 
nauts, something that attracts people no less than the 
museum exhibits. In our country, the space films gather 
dust on the shelves; here, they show them everyday tn a 
huge museum room. Operations involving the assembly 
of the international space station Freedom aren't slated 
to begin until 1995, but in the simulator building 
they've already built a mockup that tourists can peck 
into (in Star City, mere mortals aren't even allowed into 
the building). When there’s no mission aloft, tourists are 
even shown around the Flight Control Center itself 


Just before | flew here to the United States, | was at our 
Flight Control Center, and I learned that a strike com. 
mittee had been created there—the staffers were 
unhappy with their pay and the difficult working cond: 
tions. Most of our specialists work three shifts round th 
lock. They work 24 hours and then try to get some rest 
for the next two days. And for that difficult, very crucial 
work they get an average of | 200-1300 rubles a month 
The Americans have five shifts, and they work nine 
hours. One hour ts given over to shift change. And they 
get an average of $2000-3000 a month. Taxes take about 
20 percent. The maximum tax is 28 percent. That same 
28 percent they take from us for everything 1s, as they 
Say, just the beginning. 


Flight director in our country 1s a special post. Initially, 
it was filled by A. Yeliseyev, and then V. Ryumin, and 
now V. Solovyev. All of them are cosmonauts—twice 
decorated as Heroes of the Soviet Union. In Houston 
flight director is a working post. There are |2 flight 
directors in all here. Each of them prepares long for his 
flight and knows all about the program right down to the 
f:ne points. | was told that by the director of the next 
Shuttle flight, [?Cranville?] Rennington. He ts scheduled 
to direct the flight of the Endeavor, which was built to 
replace the exploded Challenger. He 1s regarded as the 
most experience flight director there. He has worked in 
Houston for 25 years now, and they ve entrusted him 
with the directorship of the flight of the new spacecraft 


Rennington proudly wears a NASA gold medal on his 
tie—with three stars symbolizing the sky and a stylized 
image of a spacecraft lifting off into space. Such medals 
are awarded to astronauts and outstanding figures at 
NASA. There aren't any heroes at NASA. True, military 
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people are promoted to the next rank after a flight. But 
they don't get any kind of additional award for their 
work in orbit 


We were able to stay in the space race for a long time 
simply because we paid our specialists a beggarly wage, 
and as a result materials and instruments cost much less 
than the world prices. We hung in there on enthusiasm 
ind pride in our country. That country that held on by 
robbing the people is no more. But living in the new 
country isn't any easier, it’s harder. Nevertheless, of the 
little with which we can enter the world community as an 
equal, there's the space program 


In operation aboard the Atlantis is a huge complex of 


nstruments, and more than 10 interesting experiments 
ire being conducted in the context of the study of the 
arious shells around our planet. The program was 
prepared not just by the United States, but also by 
Belgium, Fran Germany, Switzerland, Japan, and 
Holland. Under way now 1s the International Space 
Year. and without it 
human activity would be unthinkable. And it’s good that 
ur country, the first to go into space, 1s continuing to 
participate in it 


Central Committee Archive Documents on 
Gagarin Flight Cited 

‘VUlT? Moscow KRASNAYA ZVEZDA in Russian 
if J>on?@ 


\riicle by M. Rebrov, under the rubric “Special to 
KRASNAYA ZVEZDA": The Difficult Path to April 
Why We're Not Finding Out the Entire Truth 
About the Flight of Yu. Gagarin Until Today”; first three 
paragraphs are source introduction] 


Text) Today, we have access to documents from the 
archives of the General Department of the CPSS Central 
(Committee about the space vehicie Vostok-3A. documents 
that were kept in strict secrecy for many years. The 
documents relate to one the greatest events of the cen- 
tury—the first flight of a man in space. 


The cruise among the stars of Yuriy Gagarin shook the 
world. At first the planet was in shock, then there was a 
storm of ecstasy, but there was probably not much com- 
prehension of the event. There were a good many lies, a lot 
of conjecture, and a lot of gossip. Maybe none of that 
would have happened if, from the very outset, we had 
known the whole truth about how we got to that memo- 
rable day, April 12, 1961. | am convinced that the con- 
cealment didn’t bring us any glory or any authority, and no 
secrets were protected. But we lost a lot. We kept quiet 
about the difficult, thorny path that led to the achievement 
of mankind's centuries-old dream, and we kept quiet about 
the heroism and courage of creative people. 


The documents with which I recently became fam/iiar 
bore the stamp “Top Secret,” with the added words 
“Special File.” That was a sign of the times. In fact, many 
documents surprise us 


what with the supersecrecy that 


science and many spheres of 
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was maintained so long and was taken to absurdity, But 
there are also some that do actually reveal things we didn't 
know, 


It turns out that the first official word involving specific 
suggestions to explore space dates back to 1954. It wasa 
report memorandum trom S. P. Korolev to the govern 
ment, and it spoke of a design by engineer M. K 
Tikhonravov. Korolev was careful with his words not to 
reveal any actual nomenclature 


The study done thus far of a new article enables us to 
entertain the possibility of creating an artificial Earth 
satellite in the next few years..it would be timely and 
advisable to set up a research division for conducting the 
initial basic research for the satellite and for performing a 
more detailed study of the questions associated with that 
problem 

Those in the government reacted to the designer's 
request in various ways, but a decision was made on il 
and 4 April 1957 became the beginning of the space age 
of man. After that, the events unfolded like this: as early 
as April 1958, a detailed analysis of the design of a 
[manned] spacecraft was under way: in May, the calcu- 
lations were done; and by late 1959. a plant had built the 
first model of the spacecraft. And they didn’t just throw 
it together—they built it to be very reliable 


And so, three years went by after 4 October. On 19 
September 1960, the General Department of the CPSS 
Central Committee received a memorandum signed by 
D. Ustinov (a Central Committee member and the 
chairman of the USSR Council of Ministers), R. Mah- 
novskiy (a Central Committee member and the minister 
of defense), K. Rudnev, V. Kalmykov, P. Dementyev, B 
Butoma, V. Ryabikov (USSR minister), M. Nedelin 
(commander in chief of the Strategic Rocket Forces), S 
Rudenko (deputy commander in chiet of the air force) 
and M. Keldysh (vice president of the USSR Academy of 
Sciences), as well as by a group of chief designers—S 
Korolev (OKB-1), V. Glushko (OKB-456), M. Ryazan- 
skiy (NII-845), N. Pilyugin (NII-885), V. Barmin (State 
Special Design Bureau for Special Machine Building) 
and V. Kuznetsov (NII-944). In the Central Committee's 
General Department, the document was stamped “Top 
Secret/Special Importance,” with the note “Copy No 1. 
Here is what it said 


indine of the 
mn) [Pe date : 


‘The successful launch, space flight, and 
spacecraft (arti le ‘Vostok-1') sheds new lieht 
for performing a manned flight into space 


An analysis of the designs outlined suggests the possi 
bility of building the spacecraft (article Vostok-3A°) and 
sending a man into space on that spacecraft in i900 


‘As alread) reported to the CPSS Central Committee. a 
rocket system has already heen prepared—the &K78 
launch vehicle, which is capable of an Earth satellit 
weighing 7-9 tons into orbit 








Based on that, the following proposals are made...to 
perform a manned flight...in December 1960 


On 11 October 1960, a decree stamped “Top Secret 
Special Importance” left the CPSS Central Committee 
and the USSR Council of Ministers 


The suggestion is adopted...concerninge the prepara 
tions and launch of the spacecraft (article ‘Vostok-3A) 
with a man aboard, in December 1960, his mission being 
of special importance 


Don't gallop past those little lines, reader. In-between 
them 1s a sensational story of sorts. It turns out that what 
shook the world on |2 Apnil 1961 had been planned for 
December 1960. So the question immediately comes to 
mind, Then why was the date for the flight changed” 


On 24 October, at Baykonur’s pad No 41, during the 
launch preparation of the new rocket developed in M 
Yangel’s design bureau, there was an explosion. The 
tragedy at the launch facility took dozens of lives 
Among those killed was Chief Marshal of the Antullery 
M. I. Nedelin 


The government commission headed by L. Brezhnes 
began an investigation to determine the causes of the 
event, but only a little over a month was left before the 
‘“stipulated’’ December. The launch of Vostok-3A was 
shifted 


) 


3) March 1961/Top Secret/Copy No 


C ommillec 


1/CPSS Central 


We report that...a massive amount of research, experi 
mental design, and testing has been done on the ground 


) 
and in flight 


{ total of seven launches of the Vostok satellite craft have 
heen done: five launches of Vostok-1 and two launches of 
Vostok-3A The results of the work done to perfect the 
desien of the satellite craft and the reentry systems and to 
train the cosmonauts make it possible at present for us to 


perform the first manned flight into space 


Sia smonauts have been trained for the flightYu 
Gagarin, G. Titov, A. Nikolayev, P. Popovich, V. Byk- 
ovskiy, and G. Nelyubov—M. Rebrov) 


In the orbit chosen for the satellite craft, if the landing 
system fails, the craft will descend as a result of natural 
hraking in the atmosphere over a period of two-seven 


adavs 


In the event of a forced landing on foreign soil or the 


rescue of the monaut hy a foreign vessel, the cosmo 


the appropriate instructions about what to di 


The memorandum was signed by D. Ustinov, K. Rud- 


nev. V. Kalmvykov. P. Dementvyev. B. Butoma. M 


Keldysh, K. Moskalenko (he took Nedelin’s place), K 
Vershinin (deputy 


commander in chief of the air force). 
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N. Kamanin (deputy chiet of combat training of the air 
force), P. Ivashutin (first deputy chairman of the KGB), 
and S. Koroley 


The question may arise, How did Ivashutin get in there 
among the signers of the memorandum” The answer 1s 
most probably buried in the part of the memorandum 
that say this 


We think it advisable to broadcast the first TASS report 
immediately after the satellite craft goes into orbit for the 
following reasons 


(a) if the need arises, it will facilitate the rapid organiza- 
fion of a rescue effort 


(b) it will preclude any sort of foreign state declaring the 
cosmonaut a military reconnaissance scout 


On 3 April, the CPSS Central Committee Presidium 
adopted a decree called “The Launch of the Satellite/ 
Spacecraft.’ The upper righthand corner bore the words 
“Secret. Special File.’ After that was a two-paragraph 
text 


!. Approve the proposal of comrades Ustinov, Rudneyv, 
Kalmykov, Dementyey, Butoma, Moskalenko, Vershinin, 
Keldysh, lvashutin, and Korolev concerning the launch of 
the satellite/spacecraft Vostok-3A with a cosmonaut 
ahoard 


Subsequent events unfolded like this. On 4 April, 
Korolev reported to the government commission (it 
convened at Baykonur) concerning the level of readiness 
in terms of the first flight of a man into space. On the 
morning of 6 April, Korolev assembled the Council of 
Chief Designers. Initially, the meeting involved purely 
technical matters, and aspects of the prelaunch prepara- 
tions of the booster and the spacecraft were discussed. 
Then matters moved to compiling the flight assignment 
for the first cosmonaut 


The fueling of the rocket got under way in the morning. 
Tanks clanged of iron. The .oud speaker system was 
crackling. The noise of the pumps was like the moans of 
a whale stuck in mud. The launch crews bustlea at 
various levels on the metal framework 


At 0710 hours, on the VHF, communications with the 
cosmonaut began, through the radio station with the call 
name Zarya-!. A complete transcript of the communica- 
tions. referenced to hours and minutes, was intended for 
official use only. It ends with this entry 


1018 hours. VESNA (representative of NII-N of the 
ministry of defense, Capt. \. 1. Khoroshilov): Major 
Gagarin, vour flight is proceeding well—(no answer fol- 
lowed) 


The “special file’ preserves another curious document— 
“Entry made by the cosmonaut on the onboard ZB-24 
recorder No 008 during the flight of the Vostok space- 
craft on 12 April 1961.” It begins with the Gagarin’s 
famous words, “Let's go!” 
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On 13 April, in Kuybyshev (now Samara), the State 
Commission convened on the results of the space flight 
Gagarin reported in detail about all the stages of his trip 
Until recently, the record of the report bore the classifi- 
cation “Top Secret.” Copy No | was signed by Gagarin 
himself. That same Top Secret classification was also on 


the 10 pages attached to the report—questions asked of 
the cosmonaut, plus his answers. Both documents Chief 


Marshal of Aviation K. S. Vershinin submitted to the 


CPSS Central Committee on 19 April 1961, with a bref 


accompanying note. It has this marked on it: “Reported 
to Comrade Khrushchev, 2! April 1961. Shuyskiy.” 


Those unique testimonies to history, however, are 
remarkable for another reason. You have io know 
Gagarin, his strong will, and his attitude to what was 
assigned him to understand fully how responsibly he 
approached the performance of his job and the interpre- 
tation o. what had happened and to understand his 
ability to assess a situation in the finest detail and make 
good decisions 


Gagarin got into the spacecraft. When they closed the 
hatch, it was discovered that there was no signal con- 
firming the seal. The lead designer for Vostok and the 
launch crew corrected the problem in a matter of min- 
utes. Gagarin was aware of what had happened, but that 
didn't affect his readiness for launch 


Then there was the launch, the injection, the sequential 
firing of the booster stages, vibrations, g-loads, weight- 
lessness, the flight itself, and, finally, reentry. Right here 
| want to present, word-for-word, what the cosmonaut 
was feeling 


When the light went out with the transmittal of the third 
command, I started watching the pressure in the RRS 
(retrorocket system—M. Rebrov) and the attitude- 
control system. It started to drop swiftly.... | could feel the 
RRS kick in. You could hear a buzzing and a noise 
through the frame... , he g-loads were growing 1/ that 
moment, the needles for the automatic attitude-control 
system and the RRS tank jumped to zero at the same 
rime The craft began to rotate...at a very high rate.... I 
was just harely shutting the Sun cut, so 1 could keep the 
light out of my eves. | put my feet up to the viewport, but 
I couldn't close the shutters. | was wondering what was 
going on. | knew that, according to the caiculations, it was 
supposed to happen 10-12 seconds after the cut-in of the 
RRS... But it felt like more time had passed than that 
and there was no separation. On the instrument panel, the 
Spusk |' [Descent 1} light was still on, and the ‘Prepare 
for ejection’ was not on. The separation wasn't taking 
place... | decided that something was wrong.... | figured 
ld iand one way or other somewhere before the Far 
East Id land / transmitted an EN—everything 
normal 


The spacecraft is beginning to turn slowly, about all 
three axes. It began to swine 90° to the left and right.... 1 
could sense the oscillation of the craft and hurnine of the 
Oatine / wuld feel the high te mperature Then the 
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g-loads hegan {0 erow smoothly The v load felt to be 
more than 10 g. Things started turning a little gray. | 
squinted and strained again. That helped, and everything 
sort of went back in place.’ 


And here's another bit of evidence that indicates that we 
didn't know the whole truth. The TASS report suggested 
that the cosmonaut landed with his craft. That version 
acquired the force of truth, but the true story was glazed 
over for many years. Why? | don’t know. The flight 
program called tor a landing away from the craft. And 
that didn't take away from the heroism of the cosmonaut 
or the magnitude (so to speak) of the design idea. The 
Americans couldn't duplicate orbital flight until 20 Feb- 
ruary 1962. J. Glenn put down in the ocean, which, by 
the way, is technically much simpler. For Gagarin 
ejection and descent by parachute were yet another test 
of will and courage. He passed the test 


When the command for reentry went up, Korolev 
phoned from Baykonur to Pitsunda, where Khrushchev 
was. The connection was bad: Korolev pressed close to 
the receiver and yelled, “The parachute has opened, and 
he’s landing. The spacecraft seems to be OK!” 


Khrushchev yelled in reply: “Is he alive? Is he sending 
signals? Is he alive? Is he alive? 


And here's what happened during that leg of the flight 


I'm waiting for ejection. At that time, at an altitude of 
about 7,000 meters, hatch No I fired. There was a pop 
and the hatch flew away. I'm sitting and thinking: it didn't 
eject me? So, I carefully looked up. At that moment, it 
fired, and I was ejected.... | went out with the seat. The 
cannon fired again, and the stabilizing parachute was 
deploved.... Then the reserve parachute went out, it went 
out but hung. So it didn't open. Just the pack opened 


And, as it turns out, we didn’t known anything of that 
malfunction at the end of the flight. Nor did we know of 
Gagarin’s words: “It’s hard, but I can stand it.” 


The reader would be right to ask, Why so many ellipses 
in the text? I presented the content of the documents. 
with some abridgements. They were made only because 
there’s not enough space in the newspaper to present 
these interesting documents in their entirety 


And last of all, regardless of what is said about the 
Gagarin flight, a remarkable event in the history of our 
country took place in April 1961. And not just in our 
history. Without exaggeration, one can say that it was a 
remarkable event in the history of all human civilization 


Evidence Said to Exist for Unreported Deaths of 
Cosmonauts 

927Q0068A Moscow NEZAVISIMAYA GAZETA 

in Russian 18 Jan 92 p 6 


[Article by Aleksandr Bolonkin: “Lost in Space. Secret 
Pages in History of Soviet Cosmonautics’’, the first four 
paragraphs are the introduction] 
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{Text} Aleksandr Bolonkin, doctor of technical sciences, 
worked in the Soviet aviation and rocket industry, as 
well as in institutions of higher education linked by 
contracts to the aerospace industry, about 30 years. 


Today he lives in New York. In 1991 his book “Devel- 
opment of Rocket Engines for Strategic Missiles’ was 
published in English in the United States. 


A. Bolonkin is president of the American section of the 
International Society of Former Soviet Political Prisoners. 


The material published below is part of a lengthy article 
entitled “Secrets of the Soviet Rocket and Space Indus- 
try,’ which the author made available to NEZAVISI- 
MAYA GAZETA 


Rumors and stories concerning the death of Soviet 
cosmonauts have constantly circulated among workers 
in the aviation and rocket industries. I will cite some of 
them 


The flier Ledovskikh perished in 1957 during a subor- 
bital flight at the Kapustin Yar cosmodrome in the Volga 
region. The next year the flier Shaborin was lost in a 
similar way, and in 1959—the flier Mitkov 


In 1960 a spaceship with a cosmonaut was incorrectly 
put into orbit and he died. The last name of the cosmo- 
naut still remains unknown 


In September 1960 a booster rocket with the cosmonaut 
Petr Dolgov aboard exploded on the launch pad 


In early April 1961 the flier Vladimir I!yushin flew 
around the planet but suffered an accident upon return 
to the Earth. In May 1961 weak signals with a call for 
assistance were heard in Europe. There is basis for 
assuming that the signals emanated from a Soviet space- 
ship which had expenenced misfortune 


On 14 October 1961 a spaceship went off course and 
perished 


In November 1962 Italian radio amateurs picked up 
signals from a perishing spaceship. It 1s assumed that the 
last name of the cosmonaut was Belokonov 


On |% November 1963 a ship piloted by a woman was 
launched. The flight ended in tragedy 


According to CIA data, up to 1967 at least five Soviet 
space flights ended in catastrophe and not less than six 
accidents with casualties occurred on the ground 


The communist leadership of the USSR categorically 
denied reports concerning these catastrophes. Probably 
not all this information, not all these rumors are reliable 
But many facts support them. For example, in a com- 
parison of the very sa:ne official photographs published 
by the authorities at different times it 1s possible to note 
that some cosmonauts have been skillfully painted out— 
they have simply disappeared from the photographs and 
have been replaced by a background 
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On one of the collective photographs among the 16 
portrayed cosmonauts only |! later remained! The fol- 
lowing had disappeared: Grigoriy Nelyubov, Ivan Ani- 
keyev, Valentin Filatov, Mars Rafikov, Dmitriy Zaikin, 
as well as the parachute instructor Nikitin, who perished 
during the time of a jump. 


During the time of preparations for the Soyuz-Apollo 
mission in 1973 the cosmonaut Shatalov told his Amer- 
ican colleagues that six-eight cosmonaut candidates had 
died. That same year a woman who was part of the 
Soviet delegation visiting NASA declared that she was 
the widow of the cosmonaut Anatoliy Tokov, who died 
in 1967 during preparations for a space flight 


Claim of Early Unreported Deaths of Cosmonauts 
Denied 


927Q00814 Moscow NEZAVISIMAYA GAZETA 
in Russian 19 Feb 92 p § 


[Article by Yaroslav Golovanov: “Mountain of Corpses 
in Space; ‘Secret Pages in History of Soviet Cosmonau- 
tics’ Was Written by Liars’’] 


[Text] NEZAVISIMAYA GAZETA, which | very much 
respect, on 18 January published excepts from a “lengthy 
article’ by Aleksandr Bolonkin entitled “Secrets of the 
Soviet Rocket and Space Industry.’ The eacerpt 1s called 
“Lost in Space.” You will agree that it 1s completely 
imoossible not to read an article with such a title 


I read. It says there that according to CIA data during a 
10-year period (1957-1967) at least five space flights in 
the USSR ended in catastrophe and not less than six 
accidents with casualties occurred on the ground. | 
always considered the CIA to be well versed and solid to 
the highest degree and I simply refuse to believe that it 
could publish such a thing. During the mentioned period 
we had far more accidents both in space and on the 
ground and the count is probably in the dozens. Precisely 
during that period a “good tradition” took firm root: if 
some space object, such as an automatic station, 
intended for flight to Venus, entered into an earth 
satellite orbit and then did not want to fly or did not fly 
where it was intended, it was announced to be a satellite 
of the Cosmos series and no one was the wiser. Indeed, 
the fellow who thought up the phrase for this series “in 
the interests of the further mastery of space” was truly 
quite a chap because this series was transformed into a 
gigantic crowd of both well-functioning satellites and all 
possible kinds of broken, crippled objects and vehicles 
having no relationship whatsoever to orbital flights. If a 
space vehicle did not enter orbit, not having gained the 
necessary velocity, or exploded on the ground, and 
therefore could not be intersected by tracking radars, 
nothing was reported about it at all. The only exception 
was one Soyuz ship launched on 5 April 1975 with the 
cosmonauts Vasiliy Lazarev and Oleg Makarov aboard 
In actuality it did not enter into orbit: the third stage 
failed 
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So, from 1957 through 1967 in space (to be more precise, 
in near-Earth space) one Soviet cosmonaut perished— 
Vladimir Komarov, on 24 April 1967; on the ground— 
one of the members of the first cosmonaut detachment— 
Valentin Bondarenko, as a result of a fire in an anechoic- 
pressure chamber with an excess atmospheric oxygen 
content, on 27 January of this same 1967. And that’s it! 
So now let the CIA enter that in its computers. 


Next in the excerpt it is stated that the flier Ledovskiy 
died at the Kapustin Yar test range in 1957, during an 
orbital flight. In 1958 the flier Shaborin died and in 1959 
the flier Mitkov 


S. P. Korolev examined the idea of a suborbital flight in 
which a cosmonaut flies in a ballistic trayectory, but not 
having the necessary velocity, describing a gigantic arc, 
descends to the Earth. Sergey Pavlovich for some time 
was even fascinated by this idea (the necessary calcula- 
tions were made in his design bureau) but he soon 
cooled toward it. The largest rocket which was launched 
in these years at the Kapustin Yar test range was the R-5 
rocket, by means of which in theory it was possible to 
make a suborbital flight similar to those two suborbital 
flights which were made by Alan Shepard in May and 
Virgil Grissom in July 1961 after the flight of Yuriy 
Gagarin. Both these flights lasted about |5 minutes. Yes, 
in theory this could be done, but this was not done! Not 
one cosmonaut was ever launched from the Kapustin 
Yar test range tn the R-5 or in any other rocket 


Next in the excerpt it mentions Petr Dolgov, who sup- 
posedly died in September 1960. Yes, Petr Ivanovich 
Dolgov did die, but not in September 1960; he actually 
perished on | November 1962 during a parachute jump 
from the stratosphere (altitude 24,500 m) as a result of 
spacesuit depressurization. Among the victims of space 
in April 1961 the author of the excerpt lists Vladimir 
Ilyushin, the son of the famed aircraft designer, who 1s 
now alive and well. Both he himself and journalists 
already more than once have told that on the morning of 
8 July 1960 when he headed for the airfield a drunken 
bunch in a truck hit his car “head on.” The motor, torn 
from its mountings, smashed both legs of the celebrated 
test pilot. He was treated in Moscow, and later in China, 
whence originated the myth of a catastrophe during a 
space flight of Ilyushin, who never spent one day in the 
cosmonaut detachment 


The excerpt also mentions several dates of the destruc- 
tion of Soviet manned ships. 14 October 1961: on that 
day we launched nothing at all and only earlier launched 
satellites were in orbit. The next launching was that of an 
unmanned Cosmos, which took place once again at 
Kapustin Yar on 2! October. The satellite did not enter 
orbit. So what human victims were involved here’? On 19 
November 1963 a ship with a female cosmonaut was 
supposedly launched. Again a scrub. The Cosmos-21! and 
Cosmos-22 were launched on |! and 16 November. The 
Cosmos-22 was evidently an experimental spaceship: the 
weight was similar-—4780 kilograms. After six days it 
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landed on the Earth. There was no crew in this vehicle. It 
is simply boring to refute all this 


I conversed with one of the pioneers of our cosmonau- 
tics—Hero of Socialist Labor Semen Mikhaylovich Alek- 
seyev, who in the years of interest to us and to the CIA 
headed a design bureau in which flight and space suits 
and the first life support systems were fabricated. “The 
loss of a man in space cannot be concealed because 
thousands of people play a role in his flight and such 
information cannot but leak out. I could not but know 
about such a flight due to my direct service assignments 
And on my oath I bear witness: the article by Bolonkin 1s 
a tissue of lies. 


“Incidentally, just who is this Aleksandr Bolonkin? In 
the short introduction tt 1s reported that he 1s a doctor of 
technical sciences who worked in our aviation and rocket 
industry for 30 years and now lives in New York. I was 
engaged in ‘space’ journalism for 30 years, | was at both 
Baykonur and Kapustin Yar, at many space scientific 
research institutes and design bureaus, but | never heard 
this name. In 1971 a book was published by Bolonkin in 
the United States entitled ‘Development of Soviet 
Rocket Engines for Strategic Missiles. The engines of 
Strategic missiles were the product primarily of the 
special design bureau which was headed by the late 
Academician V. P. Glushko. I rang up his former deputy, 
V. I. Kurbatov, who worked tor many a month at both 
Kapustin Yar and Baykonur, and who was thoroughly 
acquainted with all ‘space’ engine specialists.” 


“This 1s the first time I’ve ever heard this name,” says 
Viadimir Ivanovich with surprise. “If a doctor of sci- 
ences has written such a book, | could not but know 
him...” 


“It is a pitiful book,” asserts M. V. Tarasenko of the 
Moscow Physical Technical Institute, an expert on 
Soviet cosmonautics. “I have just returned from the 
United States, where I lectured, and | saw this book. This 
is a rehash of articles from our encyclopedia ‘Kosmon- 
avtika’ (Cosmonautics), published seven years ago...” 


Stull another of Glushko’s former deputies, D. D. Sevruk 
now a professor at the Moscow Aviation Institute, bears 
witness: “I venture to say that | know almost all the 
specialists who were associated with the engines of 
Strategic missiles, but I do not know Aleksandr Bolonkin. 
In addition, in the late 1960's I was involved in problems 
related to the reliability of our rocket-space technology 
and analyzed and systematized all cases of failures. I had 
to weasel my way to unknown accidents which the 
responsible parties strove to conceal. Bul there can be no 
talk of human victims. I could not but know if there had 
been such cases.” 


We forgive A. Bolonkin that he did CIA a bad turn. It 1s 
necessary to aftract attention to oneself, to pass oneself 
off as a leading specialist. New York is a frenzied town 
You can create a sensation if you want to dish out stuff 
like this 
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Scientific Results From ‘Gamma’ Astronomy 
Satellite 

927Q0072A Moscow ZEMLYA 1 VSELENNAYA 
in Russian No 4, Jul-Aug 91 pp 28-33 


[Article by A. M. Galper, doctor of physical and mathe- 
matical sciences, Moscow Engineering Physics Institute 
“Space Experiment in the Field of Gamma Astronomy.” 
The first paragraph is an introduction. | 


[Text] loday not very much attention 1s being given to 
TASS communications on the launching of space vehicles 
We are accustomed to them and the social problems with 
which our time 1s saturated have pushed these communica- 


tions into the background. And therefore few took notice of 


the launching of the “Gamma” space observatory on 11 July 
1990. Accordingly, our journal began in the preceding 
number, and in this issue we continue to familiarize the 
reader with the “Gamma’ project 


Origin of Project Almost 20 years ago (in 1972) Acade- 
mician \ 
the Presidium USSR Academy of Sciences in which the 
need was substantiated for developing research in the 
field of gamma astronomy. Even then it was decided to 
allocate sums for developing scientific equipment, but, 
to be sure, the matter of a space vehicle remained upen 


t can be said that planned work on implementation of 


programs for gamma astronomy observations began in 
our country from that time. The “Gamma” project, 
providing for research on “gamma Stars” in the energy 
range 50-SOO MeV, determination of their coordinates 
(localization), time and energy characteristics and study 
of the gamma radiation of the sun, Galaxy and 
extragalactic objects, became one of these programs 


itis well known that gamma astronomy is observation of the 


universe in the most “energetic’’ part of the spectrum of 


electromagnetic radiation (a wavelength of about 10°'? 
corresponds to a quantum energy of 0.1 MeV). Gamma 


radiation of such an energy arises as a result of 


bremsstrahlung and synchrotron radiation of electrons of a 
superhigh energy, de-excitation of excited nuclei, decay of 
neutral pions and other unstable elementary particles and 
annihilation of antimatter and matter (p, p, e, e*) [Note 
here p s overlined]. In other words, the gamma radiation 
arising during the interaction of high-energy cosmic parti- 
cles with matter and antimatter carnes information on 
many processes transpiring in the universe. Recently 


gamma astronomy, X-ray astronomy and the physics of 


cosmic rays have come to be called high-energy astro- 
physics. Only very energetic gamma quanta with an energy 
greater than |10'* eV create an electron-photon shower in the 
upper atmosphere whose “spray” reaches the Earth’s sur- 
face. Accordingly, primary cosmic gamma radiation does 
not reach the Earth and its study requires use of high- 
altitude balloons and space vehicles (ZEMLYA | VSELEN- 
NAYA, No |, 1973: Nos 3, 4, 1981). Much time has elapsed 
since beginning of implementation of the “Gamma” 
project. This also involved work in constructing, testing and 
calibrating of the telescope in an accelerator, search tor a 


|. Ginzburg presented a report at a session of 
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satellite and repeated postponements of the launching times 
(the first official time was 1982). At that time launchings of 
special space vehicles (SAS-2 and COS-B) with a ganima 
telescope aboard, operating in the same range as the 
“Gamma-|,” took place in the United States and then in 
Western Europe. About | 5 discrete sources were discovered, 
among which only four were reliably identified with known 
radio, optical or X-ray objects: two pulsars, hydrogen cloud 
and Seyfert galaxy. Data were obtained on radiation trom 
the Milky Way and from regions situated in the higher 
galactic latitudes. These results are very important, although 
they may seem few in number. It must be remembered that 
the energy of an X-ray quantum 1s three orders of magnitude 
less than the energy of a y-quantum, and this means that the 
fluxes of X-rays are five-six orders of magnitude greater 
than for y-quanta. Accordingly, it is necessary to have 
gamma telescopes with a large aperture, high angular reso- 
lution and a great sensing area, and also prolonged, very 
prolonged continuous observations up to one, two months 
for the very same sector of the celestial sphere. With respect 
to all these parameters the “Gamma-!" gamma telescope 
and the “Gamma’™ observatory in which it was installed 
were better than the experiments on the SAS-2 and COS-B 
vehicles. And this meant that the “Gamma-|!” telescope 
faced a good many problems prior to its launching in 1990 
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Diagram of structure and operating principle of 
“Gamma-1” telescope. 


|) gamma quantum, 2) external anticoincidence, 3) wall 
of satellite, 4) upper anticoincidence, 5) murrors; 6) 
Vidicon camera, 7) calormmeter, 8) lateral anticoinci- 
dence; 9) spark chambers, |0) internal coincidence scin- 
tillator, | 1) Cerenkov gas counter, | 2) spark chambers; 
13) lead: 14) scintillator 
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“Gamma-1" Telescope 


First we will become acquainted with the operating 
principle for the “Gamma-|!" telescope. A gamma 
Quantum passes through end-type scintillation counters 
without interaction and in one of the plates of the 
multilayer spark chamber 1s transformed (1s converted) 
into an electron and a positron, which are registered as 
ordinary charged particles in scintillation counters and 
in a Cerenkov gas counter. In the calormeter the parti- 
cles form an electron-photon shower. If a random 
charged particle passes through the telescope, in contrast 
to a gamma quantum it also gives rise to Signals in the 
end-type unper scintillation counters. The electron 
circuit of the telescope analyzes combinations of the 
forming signals: if the signal in the counter above the 
Cerenkov detector outpaces the signal from the lower 
counter, 4 gamma quantum in actuality has entered the 
telescope from above (or an electron has passed 
through). Protons also can give 
Cerenkov counter, but for this alone their energy must be 
greater by a factor of almost 1000 than tor clectrons. The 
time of flight of particles with an accuracy to | s and 
their energies are determined in the stage of “sorting” of 
particles 


rise to a Signal in the 





Phase curve of gamma radiation of pulsar in constella- 
tion Vela. The period (89 ms) is broken down into inter- 
vals (per 100 phases). | wo principal peaks and the 
interimpulse radiation between them stand out clearly 
above the background level 





A second Stage in the regists ! particies 18 used ? nor 
precise determinatio fu ang! f arrival ia 
gamma quantum It volves the following. Whe he 
electronic system has recognized that a gamma quantun 
has entered the instrument a short hig ltage pulse 
(about 20 k\ fed to the plat he spark ch rs 
In the place where tt ectron and p assed 
thr ugh the chamber a | k f i? nm atoms (the 
chambers are filled with them) remains f h n 
verting gamma quantum anc part and a visible 
electric breakdown spark arises. I} lal t the 
sparks are stored and transi d he Earth Already 
in the final processing of the picture from the track of ar 
electron and positron it 1s p he d 
tion Of motion of a gamn antum withana rac 

> | 


2°. This stage in registry of a gamma quai 
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possible to pinpoint the source of gamma radiation in 
the celestial sphere, discriminating it trom the flux of 
background radiation 


Observation Program Under the flight program the first 
fourteen days were devoted to testing of the on-board 
systems. A team at the Flight Control Center learned to 
control the observatory and checked operational expen 
ditures. In general the flight proceeded normally (the 
orbital altitude was approximately 420 km and the 
inclination was 51.6") 


Activation of the scientific instruments began in the 
third week. After a week plans called for proceeding to 
implementation of the program of astrophysical obser 
vations. However, it soon became clear that electric 
power was not flowing to the group of spark chambers 
Was there a defect within the gamma telescope’? Long 
and stubborn attempts to correct the situation were 
unsuccessful (ZEMLYA I VSELENNAYA, No 3 
1991) 
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Angular distribution of electrons in Earth's radiation 
belt (region of Brazilian anomaly) and outside it. A con- 
siderable increase in the intensity of fluxes with an 
increase in pitch angle (the angle between the velocity of 
the particle and the direction of the magnetic field at 
the measurement point) was discovered. Particles having 
a pitch angle equal to or close to 90° are radiation belt 
particles. 





[he developing situation made it necessary to change the 
observation program, bringing to the forefront search tor 
and investigation of variable sources of gamma radiation 
(pulsars, neutron stars, variable binaries of the type C yg 
X-3, Her X-1). Observations of the active 
interest because there 1s a probability of registering 
gamma radiation during the time of a strong solar flar 

Finally, the “Gamma- |” telescope can be used success 
fully in the registry of electrons and positrons in th 


sun also are of 


energy range 20-SO00 Mey 


During the first six months of flight of the “Gamma 
observatory observations were made of the tollowing 
objects: Gamma pulsar in the 
hours net t)hme). Center of the Galaxy (30 hours). Binar 
system C yg X-3 (200 hours). Binary system Her X 


onstellation Vela (3 


hours) Heming gamma source in the constellation Tau 
8() hours). The sun (several observation sessions ’ 
hours), New X-ray source in constellation Mus 
hours). Observations of the pulsar in Vela and ( ve * 
were continued after February |991. Both sour 
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registered on the same revolution: when the pulsar is 
occulted by the Earth the “Gamma-!"’ telescope is 
directed to Cyg X-3. And so it goes, if everything 
proceeds normally, !6 times a day 
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Intensity of gamma radiation of pulsar in constellation 
Vela during different years (using earlier data and new 
measurements in “Gamma” experiment). 





Each day almost 30 millon bits of information are 
Earth and arrive at the Flight Control 
Center, Energ Scientific Production Association, 
Space Research Institute, USSR Academy of Sciences 
(and trom there to France, Poland), Moscow Engineering 
Physics Institute. Physics Institute rmen P. N. Lebedev, 
USSR Academy of Sciences and Physical Technical 
institute imen: A. F. lofte. USSR Academy of Sciences) 


transmitted to the 


Caretul processing of the experimental material, analysis 
ind interpretation of the results. are proceeding at all 
scientific centers participating in the joint experiment 


First Scientific Results Only two oulsars—remnants of 
ib N ‘Dula (PSR U 3] +2] } and in the 


supermmovae 

constellation Vela (PSR 0833-45) also are gamma pul- 
sars. The penods of rotation of these pulsars are 33 ms 
and ®9 n spe [he pulsar in Vela became the 
first _t bserved with the “Gamma-!" telescope 
Two fa " taken into account in beginning obser- 
vat with this obj The first and most important 
was: the possibility of its use as a calibration source, also 
making possible to develop a method for discnm- 
nating useful gamma quanta events from the known 
radiation period. Second: direct study of the gamma 
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radiation flux nine years after the observations of 1981 
(COS-B telescope). It 1s known that the variability of the 
source PSR 0833-45 is clearly expressed 
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Dependence of intensity of electron flux on magnetic 
field strength (for inner part of Earth's radiation belt). 
With ascent along the magnetic line of force there is a 
decrease in magnetic field strength and with some value 

corresponding to the boundary of the radiation belt 

there is a sharp increase in the flux of high-energy elec 
trons (this means that they are in the radiation belt). 





A phase curve 1s constructed in order to discriminate the 
gamma radiation of a pulsar against the background of 
secondary gamma radiation and radiation trom the 
Milky Way (the pulsar 1s situated in the galactic plane) 
For this purpose the entire observation time must be 
broken down into intervals and the commencements of 
all the intervals must be matched. In actuality, a difficult 
experimental problem arises whose solution requires a 
knowledge, with a very high accuracy, of the radiation 
period and the first and second derivatives of this 
period. The spatial position of the telescope must be wel! 
known at each moment of registry of a gamma quantum 
The time of registry of an individual gamma quantum 
must be registered with an accuracy to 0.5 ms. The phase 
curve of the gamma radiation of the pulsar PSR 08 33+45 
consists of the first and second principal peaks 
(impulses) and interimpulse radiation (after the first 
peak). Such a picture, in general, coincides well with 
preceding measurements. But the intensity of radiation 
in the impulses and in the interimpulse period differs 
from the earlier measurements. The quantum energy in 
the impulses also differs somewhat. Precisely what 
results in changes in the intensity of pulsar radiation for 
the time being is not very well understood. But each new 
measurement will favor solution of this important 
problem 
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oscillations also ensures their satisfaction at other fre- 
quencies, Attainment of stable control does not require 
full a pnor information concerning the frequency spec- 
trum of elastic oscillations, The structure of the cor- 
recting device makes it possible to organize control in 
the form of a relay function of its output signal, the 
controlling signal at whose input is a linear combination 
of spacecraft angular deviation and angular velocity 
signals, making the control algorithm particularly 
simple. The described ornentation system, in comparison 
with a system not containing a nonlinear correcting 
device, retains stability with considerably greater ampli- 
tudes of the angular velocity of elastic oscillations, which 
considerably broadens the region of stability of the 
spacecraft orientation system. Figures 2; references: 7 
Russian 


Reorientaiion of - ee Symmetry Axis of 
Rotating Spacecraft 

927Q00091E Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 29 No 6, Nov-Dec 91 
(manuscript received 14 Nov 89) pp 849-857 


[Article by L. D. Akulenko and N. V. Nikolayev; UDC 


629.197.23] 


[Abstract] A time-optimum reorientation of the axis of 


dynamic symmetry of a spacecraft with a simultaneous 
stipulated change in the angular velocity of twisting was 
examined in a book by L. D. Akulenko (Asimptot- 
icheskiye Metody Optimalnogo Upravieniya [Asymp- 
totic Optimum Control Methods], Moscow, Nauka, 
1987) in which a quasioptimum solution was obtained 


providing for the sought-for successive reorientation of 


the spacecraft symmetry axis with a constant angular 
twist velocity and with a subsequent fixed change of the 
latter. In this article the problem is examined in a similar 
formulation for a case when the components of the 
controlling moment of forces are limited to a cylindrical 
region. Algorithms are written for obtaining a full solu- 
tion of the problem. The solution is compared with that 
obtained in the earlier mentioned source in which sim- 
ilar notations and conditions were used. The derivation 
of the equations of motion is given, together with a 
formulation of the optimum control problem, an 
optimum solution is found and analyzed and algorithms 
for numerical solution of the problem are outlined. 
Figures 5; references: 6 Russian. 


Spatial Rotations of Satellite in Circular 
Three-Body Problem With Fractional Resonances 
927Q0091F Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 29 No 6, Nov-Dec 91 
(manuscript rec eived 24 Oct 89) Pp 858-87] 


[Article by P. S. Krasilnikov, UDC 531.36] 


[Abstract] A study was made of the spatial rotations oi a 
satellite relative to the center of mass in a circular 
three-body problem with fractional resonances O = w,/2, 
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O = 2W,, where O is the angular velocity of unperturbed 
satellite rotation, We 1s the mean motion of finite masses. 
The satellite is considered to be a body with a negligible 
mass. It is assumed that the trajectory of motion of the 
center of mass of the solid body 1s described by condi- 
tionally periodic functions of time and its central ellip- 
soid of inertia is close to a sphere. It is shown that the 
averaged equations of rotation of an asymmetric satellite 
allow a family of integral manifolds in which solution of 
the problem is reduced to quadratures. The satellite 
rotations in these manifolds are described. The motions 
of such an axisymmetric body are investigated and a 
geometric interpretation of resonance satellite rotations 
is presented. Several special cases are examined. This ts 
essentially a continuation of an earlier article by the 
author (KOSMICH. ISSLED., Vol 28, No 6, 1990) which 
dealt with nonresonance motions and also plane reso- 
nance rotations of a symmetric satellite. Figures 5; 
references: 6 Russian 


Approximate Computation of Maneuvers for 
Forming Earth Satellite Orbit Using Low-Thrust 
Engine 

927Q0091G Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 29 No 6, Nov-Dec 91 
(manuscript received 15 Sep 88, after revision 

16 May 90) pp 872-888 


[Article by V. V. Salmin and V. O. Sokolov; UDC 
629.78] 


[Abstract] The planning of computations of the trajecto- 
ries of earth satellite orbits should be adequately simple, 
graphic and insofar as possible be represented in analyt- 
ical form. Although various approaches for solving this 
problem have been proposed, a study was made to find 
laws for control of the orbital elements of an earth 
satellite with a low-thrust engine in a noncentral gravity 
field which are superior to those previously published. 
The overall problem is divided into a series of special 
problems for control of groups of phase variables. The 
optimum structure for control within the limits of a 
defined revolution is established. Approximate analytic 
solutions are obtained for problems involved in control 
of orbital evolution. Analytic expressions are derived for 
computing the expenditures of characteristic velocity on 
change of satellite orbit and its spatial position and on 
reduction of the space vehicle to a stipulated point in 
orbit. Estimates are made of the methodological error of 
the approximate solutions based on numerical simula- 
tion of motion and the dependence of maneuver energy 
on reactive acceleration is determined. Figures 5; refer- 
ences 8: 7 Russian, | Western. 


Construction and Choice of Trajectories for 
Passive Flyby of Groups of Celestial Bodies 
Moving in Keplerian Orbits 

927Q0091H Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 29 No 6, Nov-Dec 91 
(manuscript received 5 Feb 90) pp 889-904 


[Article by M. Yu. Akhlebininskiy and M. S. Konstanti- 
nov; UDC 629.785] 
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Scintillation Gamma Spectrometer for 
Determining Composition of Martian Rocks From 
‘Fobos’ Spacecraft 

927Q0091J Moscow KOSMICHESKIY1 

ISSLE DOL ANT) 4A in Russian | Y No 6, Nov-Dec 91 


DrIOMNMSC? . i ye » OF) n OI2.043 


Mi skaleva \ (y 


/aviseva Cy Cy 


[Article by Yu. A. Surko ? 

Mityugoy, V. P. Aharvukova, S. Y« 
Smirnov, O. P. Shcheglov, V. L. Gimadoy, V. N. Rasput 
nvy. Lo N. Myasnikova and S. S. Bulychev: UD 


3.031:523.44) 

Abstract] The scientific instrumentation carried aboard 
the Fob space raft included a highly etlicient, com 
pact, low-weight scintillation gamma spectromete! 
intended tor detern ne | lemental composition ol 
Martian rocks. The 512-channel instrument operates in 
he energy range 0.3 MeV. power consumption is 13 


W and weight is 12.5 kg. During the time of spacecraft 
UO} measured on the 
Earth-Mars flight trayectory and 90 spectra of Martian 


eralior hackground spectra wel 


OCKS we! gistered in the planetary equatorial region 
nazone abo Okm wide. The gamma spectrometer 
consists of a detection module based on a Csi( Tl) crvstal 
measuring 100 x 100 mm, pulse height analyzer and 
module tor th gistry of y bursts and hard radiation of 
sOlar tlares. Figu sa block diagram of the spectrom 

‘ i ‘ ‘ . , 
ter, Fig. 218 a logram of | iment operation: Fig. 3 


a block diagram oj the detection module: Fig. 4 18 a 


pic Giagram Of Ul pulse Height analyZel These figures 
as a Dasis | lescription of instrument structure 

ind operat [he most important technical specifica- 
n ' \ ft preflight instrument tests 

arried out during preparation tor the “Fobos exper 
ment, is described. Figures 5; references 5: 4 Russian, | 


Western 


Biennial Variations in Vianifestations of Solar 
Activity and Cosmic Rays 
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change in the penod of its vanation: whereas in | 967- 
1973 the variation period was 24 months, in 1974-1985 
it was 20 months, The period changed similarly in the 
geomagnetic activity indices, but in the solar indices the 
variation period did not change and remained about 24 
months. An analysis of the phase relations shows that 
there 1s a good correspondence between the biennial 
variations in cosmic rays and geomagnetic activity. The 
maxima of the biennial waves in cosmic rays lag behind 
the minima of the waves in the A, index by one-two 
months. Taking into account that the A, index exhibits 
the best correspondence with biennial cosmic ray varia- 
lions and that the A, index reacts to solar activity 
manifestations after four-five days, the A, index can be 
regarded as a solar plasma activity characteristic. This 
activity, being a source of cosmic ray modulation, also 
determines the biennial variation of cosmic rays. The 


amplitudes of the biennial variations of the indices of 
solar and geomagnetic activity and the intensity of 


cosmic rays vary in a wide range and ere modulated with 
a period nine-|2 years. Figure |; references 10° & Rus- 
sian, 2 Western 


Optically Resolved Emissions Generated in 
Atmosphere Under Influence of Pulsed U\ 
Radiation Source 


927Q0091L Voscow KOSMICHESKIYi} 
ISSLEDOVANIYA in Russian Vol 29 No 6, Nov-Dec 91 
(manuscript received !7 Apr 91) pp 950-951 

[Article by N. V. Yeliseyev, V. A. Kiselev and S. | 
Kozlov; UDC 551.510.536] 


[Abstract] The impact of a pulsed source of UV radiation 
on the upper atmosphere should result in the appearance 
of optical emissions of components of the disturbed 


region created by UV quanta. The authors, in a series of 


earlier studies, investigated the emissions of metastable 
components observed in a time interval exceeding the 
operating time of the source. Using the example of the 
emission spectrum of the first negative (1N) system of 
the N,° bands and the second positive (2P) system of the 
N, bands, a study was made of optically resolved emis- 
sions whose radiation lifetimes are much less than the 
operating time of the UV radiation source. During the 
effective time of a pulse of UV radiation the main 
excitation mechanism of the first negative system of N,° 
bands is photoionization, whereas for the second posi- 
tive system of N, bands it is excitation by photoelec- 
trons. However, there are no experimental data on 
emission in the mentioned systems of bands excited 
under the influence of sources of UV radiation. How- 
ever, under the influence of a pulsed source of UV 
radiation there is excitation of the same systems of bands 
as for an X-radiation source. The absolute quantities of 
radiated energy differ by two-four orders of magnitude 
which is attributable to differences in the parameters of 
the sources and also the specifics of observation geom- 
etry and computations. In addition, for the UV source 
the ratio of radiation energy in the |N bands of the N, 
system to the energy in the 2P bands of the N° system 1s 
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appreciably greater than that for X-radiation, This is 
attributable to the fact that the contribution of photo- 
ionization with IN excitation of the N, system increases 
with an increase in wavelength of the ionizing radiation 
Figure |; references 6: 5 Russian, | Western 


Charge-Coupled Detector (CCD) Camera tor 
Astronomical Observations 


92700108 4 Moscow PISMA | 
ASTRONOMICHESKILY ZHURNAL in Russian 

Vol 17 No 10, Oct 91 (manuscript received § May 91) 
pp 953-960 


[Article by V. Yu. Berezin, A. G. Zuyev, G. V. Kiryan, 
M. I. Rybakov, A. T. Khvilivitskiy, I. V. Ilin, PP 
Petrov, I. 8. Savanov and A. G. Shcherbakov, Crimean 
Astrophysical Observatory, USSR Academy of Sciences 
Nauchnyy village; UDC $20.2] 


[Abstract] A new Soviet-produced CCD camera system 
is described. A block diagram of the system is given and 
the technical specifications are listed. The CCD camera 
has a matrix photomultiplier (virtual phase, n-channe! 
type) with a number of elements 580 (v) x 520 (h), each 
element measuring (in pm) 24(v) x 18 (h), with a spectra! 
sensitivity range 3500-11000 A. The cryostat operates in 
the temperature range 120-210 K with a flow of liquid 
nitrogen 0.2 liter/hour, has a quartz entrance window 
measures 220 mm in diameter and is 300 mm long and 
weighs 7 kg. The Soviet-produced CCD system, devel 
oped by the “Foton”™ Scientific and Technical Coopera- 
tive and tested using the telescopes at the Crimean 
Astrophysical Observatory, with respect to its principal 
characteristics 1s in no way inferior to foreign equiva- 
lents. Spectral observations of stars made using the ZTSh 
telescope with both the Soviet instrument and the for- 
eign CCD-2000 camera under identical conditions 
revealed that with respect to sensitivity the Soviet CCD 
camera 1s superior to the foreign instrument in the entire 
spectral range 3900- 10830 A. Due to the presence of 
imaging and processing devices the CCD system can be 
used effectively in studying elongated features, especially 
in Studying details on the solar surface, configuration of 
magnetic fields and velocity fields. Figures 4; references 
3: | Russian, 2 Western 


Dynamics of Spacecraft With Elastic Oscillating 
Masses 


927Q0114A Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 29 No S, Sep-Oct 9! 
(manuscript received 20 Dec 90) pp 685-694 


[Article by Yu. G. Markov and I. S. Minyayev, UD¢ 
629.7] 


[Abstract] A study was made of the problem of reduction 
of a spacecraft or satellite from an arbitrary initia! 
motion to a stipulated angular position in an inertial or 
orbital coordinate system. In large-scale systems a 
deformability of its elements is observed. Increased 
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Flux of Electrons With Energy Greater [han 100 
MieV in Earth's Inner Radiation Beil 
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Refraction of VHF Radio Waves in Artificial 
Plasma Formations 
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Interaction Between Solar Wind and Mars. ‘Fobos 


2 Results 
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|Abstract| [he properties of the interface separating the 
regions of dominance of the solar wind and cold heavy 
plasma of planetary origin (planetopause), discovered in 
experiments on the Fobos 2 vehicle. were investigated 
[his chemical intertace on the daytime side of the planet 
has a number of characteristics distinguishing it signifi 
cantly trom a magnetopause of the terrestnal type. Most 
importantly, there is a relative stability of the position of 
the plasma-planetopause (PP) interface when there are 
onsiderable (attaining an order of magnitude) changes 
The cold 
dense plasma which 1s present beneath the PP, in con- 
trast to the magnetopause, 1s examined. Numerical sim- 
ulation of the tiow around Mars shows that stoppage 
disappearance of fluxes) of solar wind protons at the PP 
nterface may be a result of intensive charge exchange 
between solar wind protons and the neutral atmosphere 


mn the dynamic pressure of the solar wind 


and a substantial concentration of solar wind protons in 
the transition regi near the planctopause, as 1s 
hse d the case of formation of a cometopause for 
Hal mn he chemical intertace of the region 
ccupied by 1onospl asma and the interplanetary 
nagn held ir Venus during high P,... of the solar 
wind The intens { the neutral atmosphere at the 
solar activity Maximum is evidently adequate in order to 
‘nsure a decrease in the flux of solar wind protons near 
the PI terta is Observed by Fobos Figures 9 
fer Russia ) Westert 
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AbDstra In this lengt! view of the literature it 1s 
shown thal a inalysis of magnetograms registered 
he daytime and nighttime sides of Mars and data on 
he parameters of solar wind fields and plasma measured 
m the Mar + S and Fobos-2 satellites reveal that 
Mars has A I I magnetic dipole field con 
d by the solar wind. The parameters of the Martian 
lip ’ ] TT d. The dip . s deflected from 
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\ sia nau t naen spnere The 
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fields of Mars and the Earth. The closeness of the dipole 
axis and the axis of planetary rotation and other tactors 
Suggest that the observed dipole field is related to the 
modern dynamo process in the liquid core. Figures |7 
references 84: 12 Russian, 72 Western 


Dynamics of High-Energy Trapped Radiation in 
Farth’s Inner Radiation Belt 


927Q00114H Moscow KOSMICHESAIY1! 
ISSLEDOVANIYA in Russian Vol 29 No S, Sep-Oct 91 
(manuscript received 13 Jun 90) pp 790-794 


[Article by N. N. Volodichev, A. A. Gusev, Yu. \ 
Mineyev, G. |. Pugacheva and P. |. Shavnn, UD( 
$$1.521.8] 


[Abstract] The Cosmos-|1686 satellite carmed a K-! 
instrument for registering fluxes of relativistic protons 
and electrons. The objective of the research was a study 
of the dynamics of fluxes of high-energy particles both in 
the capture region and outside it. The K-! instrument 
was a telescope of two scintillation and two Cerenkov 
counters (a block diagram accompanies the text). The 
total flux of protons with E, SOO MeV and electrons 
with FE. 15 MeV was registered. The satellite flight 
took place near an even solar activity minimum. Pro- 
cessed data for |986 failed to reveal nonstationary 
processes in fluxes of high-energy particles outside the 
region of capture and quasicapture The total proton flux 
had a smooth latitude variation. Early in February |986 
a senes of solar flares of importance 3B was registered 
causing the strongest magnetic storm during the last 20 
years. The storm maximum was attained on 9 February 
restoration began very rapidly. but full restoration 
required more than a month. Observations in the Bra- 
zilian Magnetic Anomaly tor this period were analyzed 
The instrument telescope axis was directed at an angle 
45° to the zenith. Orbital revolutions which intersected 
the equator al the very same longitude on the descending 
orbital branch were selected for analysis. The dynamics 
of fluxes of high-energy particles at low altitudes 
revealed that the intensity of the fluxes at the maximum 
of the belt varied by almost an order of magnitude, the 
position of the maximum in the inner belt varied in the 
range trom lL about |.2 to about >, sometimes two 
maxima were observed in the inner belt. The gap 
between the maxima was at L about | 3-1.4. The signif 
cance of changes before, during and after the event are 
described in detail. The observed changes were caused 
by magnetospheric disturbances and their dynamics 
must be studied in greater detail for formulating a 
nonstationary mode! at low altitudes. Figures 4. refer 
ences 3 Russian, 2 Western 

Radiation Conditions in ‘Mir’ Orbital System in 
September-October 1989 
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{Abstract} The Mir orbital station carried a scintillation 
detector (‘Ryabina’’ instrument) and ionization 
chamber (R-16 dosimeter) for monitoring radiation con- 
ditions along its trayectory. The shieldings were 3 and 1.6 
g/cm’ respectively. A large proton flare was observed by 
the network of surtace monitors on 29 September | 989 
Instrumentation aboard the Mir station registered the 
hardness spectrum of solar protons in the range from |.5 
to 4.5 GV and the dose was measured behind a shielding 
1.6 g/cm*. The maximum planetary three-hour K,, index 
for that day did not exceed 2. The latitude effect was 
registered on seven segments of motion trom north to 
south or south to north from the equator to a latitude 
+/-51.6°. Changes in the L, B parameters and altitude H 
during the time of motion along these segments are 
tabulated. Satellite and ground monitor data were com 
pared and a satisfactory consistency was found The 
integral dose for the entire flare was 600 mrad. In 
October 1989 two other large events were registered by 
the ionization chamber aboard the Mir. It was found that 
the temporal variation of the dose measured aboard the 
satellite in flare events 1s not unambiguously related to 
the temporal variation of the readings of an individual 
ground monitor and the maximum dose in orbit cannot 
be unambiguously determined from the maximum of 
neutron monitor counting increases. In addition to tra 
yectory characteristics a contribution to these differences 
may be introduced by the differences in hardness spectra 
of flare particles registered on the Earth and in orbit 
Figures 4, references: 2 Russian 


Three Spectral States of Source 1£.1740.7-2942: 
From Standard Spectrum of Cyg \-1 Type to 
Annihilation Line in Spectrum 

¥2 7001 ISA Moscow PISMA 1 
ISTRONOMICHESAIlY ZHURNAL in Russiar 


Vol 17 No 1l, Nov Yl (manuscript received & Aug 91 
pp ¥6 1.974 
[Article by R. A. Syunyayev, M. R. Gilfanov, Ye. M 


Churazov, M. N. Paviinskiy, S. A. Grebenev. G. G 
Babalyan, |. A. Dekhanov. N. G. Khavenson, | 
Bouchet, P. Mandrou. J.-P. Roques, G. Vedrenne. B 
Cordier, A. Goldwurm, F. Lebrun and J. Paul, Space 
Research Institute, USSR Academy of Sciences 
Moscow, National Space Research Center, Toulouse 
France, Astrophysical Service, Nuclear Research Center 
Saclay, France. Cosmic Radiations Research Center 
Toulouse, France. UDC $24,354) 


[Abstract] The source 1E1 740. 7-2942 1s known as the 
brightest source of hard X-radiation near the dynam 
center of our Galaxy. Three completely different spectra! 
States of this source were discovered during observations 
of the region near the center of the Galaxy by the 
‘Granat Information 1s 
given on the instrumentation employed. Behavioral 
characteristics during the three states are described. In 
almost all observations in 1990 the source had a spec 
trum similar to the spectrum of the well-known Diack 
hole candidate Cyg X-! and a onstant flux in 


observatory in | 990-199] 


virtually 
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the hard X-radiation region. The hardest of the spectral 
States observed by the “Granat™ observatory on | 3-14 
October 1990 is characterized by a clearly expressed 
spectral high-energy mse in the region 300-600 keV, 
associated with annihilation processes in relatively cold 
electron-positron plasma. Recent observations in this 
region made in February-April 1991 revealed a low state 
of the source 1E1740.7-2942. The flux from the source 
was about | 5-20 percent of the level observed in | 990 
The strong variability of this source is evidence that it 1s 
an accreting object, not an individual neutron star sim- 
ilar to the pulsar in Crab nebula. [It is noted that an 
English version of this article was prepared for the 
Astrophysical Journal (Letters)—publication date 
unstated.| Figures 5, references 23: 2 Russian, 2! 
Western 


Wide-Band \-Ray Spectra of Black Hole 
Candidates, \-Ray Pulsars and Low-Mass Binary 
\-Ray Systems. Results From ‘Kvant’ Observatory 


4 7QUIISBM w PISMA | 
iSTRONOMICHESALY ZHURNAL in Russian 

| No ll. Nov ¥l (manuscript received 8 Aug 9/ 
pp 975.9R4 

[Article by R. A. Syunyayev, V. A. Aretyev, K. N 
Borozdin, M. R. Giltanov, V. V. Yefremov, A. S. Kan- 
iovskiy, Ye. M. Churazov, E. Kendziorra, B. Mony, P 
Kretschmar, M. Maisack, R. Staubert, 8. Doeberainer, J 
Englhauser, W. Pietsch. C Reppin, J. Truemper, G. K 
Skinner, M. R. Nottingham, H. Pan and A. P. Willmore 
Space Research Institute, USSR Academy of Sciences 
Moscow. Astronomical Institute, Tubingen University 
West Germany. Exoatmosphenc Physics and Astro- 
Max Planck Society, Garching, West 
Germany, Birmingham University, Great Bntain, U Dt 
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Abstract T he 


wide-band spectra of the brightest X-ray 
registered by the TTM, Hexe and Pulsar X-! 
instruments of the “Kvant’ observatory reveal differ- 
n the hardness of the spectra of a neutron star with 
a weak magnetic field SCO X-1, the X-ray pulsars 
40535+26. Vela X LMC X-4 and the black hole 
andidates ( ve \ GS 20234338, GS 2000425 and 
3273. The article gives the X-radiation spectra typical 
for the three main classes of accreting relativistic objects 
forming parts of binary systems. The brightest sources 
’”. 10°" erg/s were selected. A high 
made it possible to carry out detailed 
a wide energy range. The fundamental 


sources 


ences 


with luminosities 
ount ne rate 
spectroscopy in 


differences of the three types of X-ray sources are 

iStrated. The sources which are black hole candidates 
and X-ray novae have the hardest spectra of those 
ybserved by telescopes on the “Kvant™ observatory 
(rab nebula aiso 1s charactenzed by an anomalously 


hard X-ray spectrum. but it has a different (nonaccre- 


onal) natu Hard \-radiation spectra are character 
stic not only of sources which are black hole candidates 
bu the latter among the accreting sources have hard 


\-radiation “tails In abbreviated form this article wil! 
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be published in the transactions of the conference “Fron 
tiers of X-Ray Astronomy. Proc. 28th Yamada Conter- 
ence, 1991 (in press).} Figures 4; references 29: 6 Rus- 
sian, 23 Western 


Detection of Quasiperiodic Oscillations of 
X-Radiation of Black Hole Candidate G\339-4 
Y2 72001184 VWoscow PIS / | | 
4ISTRONOMICHESAILY ZHURNAL in Russian 
Vol 17 No 11, Nov 91 (manuscript received 8 Aug 91 
pp YAS. 990) 


A Syunvyayev. MN 
Space Research Inst: 
Moscow | 1 


[Article by S. A. Grebenev, R 
Pavilinskiy and |. A. Dekhanoy 
tute, USSR Academy of Sciences 
524.354] 


[Abstract] Like other X-radiation black hole candidates 
(Cyg X-1 and 1E1740.7-2942), GX339-4 (4U 1658-48) 
exhibits three X-radiation states: “high.” when the flus 
from the source in the standard energy range 2-!0 keV 1s 
at the level 300-500 milliCrab and the source has a soft 
thermal spectrum with an effective temperature about 
10’K, “low” with a flux $0-150 milliCrab and a hard 
comptonized spectrum and an “off 
than 30 milliCrab. Observations made with the 
“Granat” observatory in 1990-1991 made it possible to 
study the source behavior in all three states. Each of 
these states 1s analyzed in detail. Two of the spectra! 
states of GX339-4. during which it is bright in X-ray 
light, correspond to two different regimes of disk accre 
tion into a black hole. Either the spectrum of an optically 
thick disk or a spectrum with a hard X-radiation tai! 
associated with comptonization of low-frequency pho- 
tons in high-temperature electron plasma, are observed 
The thermal! instability of the accretion current in the 
disk in a regime when a “hard” spectral state 1s observed 
may be the cause of appearance of flicker nore. The 
discovery of low-frequency quasiperiodic oscillations of 
the X-radiation of GX 339-4 can be regarded as further 
evidence that the accretion § going to a 
black hole. Figures 2. references | 5 Russian, |4 
Western 
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Optical Identification of \-Ray Transient Source 
KS 1947+300 
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[Article by K. N. Grankin, V. S. Shevchenk 
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[Abstract] In June 
TTM coding mask in the 


spectrograph with a 
yOservatory registered 
147+ WH 
In August the flux 
ndicating a strong 


the X-ray transient source KS 
flux 70 mCrab in the range 2-27 ke\ 
weakened by a tactor greater than 
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\-Ray Research on Pulsar Hercules \-1 on 
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Measurement of Radiation Dose on Mir Station 
During Solar Proton Events in September-October 
1989 


927Q00111A Moscow GEOMAGNETIZM 1 
4ERONOMIYA in Russian Vol 31 No 5, Sep-Oct 91 
(manuscript received 21 Nov 90) pp 928-930 


[Article by |. V. Tverskaya, M. V. Teltsov and V. | 
Shumshurov, Nuclear Physics Scientific Research Insti- 
tute, Moscow State University; UDC 524.1:523.9] 


[Abstract] Radiation dose variations were measured 
within the Mir station during solar cosmic ray increases 
in September-October 1989. The Mir orbital parameters 
at that time were: apogee 410 km, perigee 380 km, 
inclination 51.6°. R-16 dosimetric equipment was used, 
ensuring registry of the radiation dose in the range 
0.005-100 rad with a dose intensity from 0.5 mrad/hour 
to 50 rad/hour (accuracy +/-20 percent). The R-16 uses a 
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tissue-equivalent ionization chamber with an electro- 
static relay; shielding for the most part is about 2 g/cm? 
Al. The main contribution to the dose was protons with 
an energy equal to or more than 40 MeV and electrons 
with an energy equal to or more than 4 MeV. The 
increases in solar cosmic rays in September-October 
1989 were among the most powerful during the entire 
period of observations on spacecraft. They were caused 
by a series of solar flares. Four solar proton intensity 
increases were registered. Each of these events is ana- 
lyzed individually. These findings revealed how great a 
spread there is between experimental data and model 
computations of the limits of penetration of high-energy 
solar protons into the magnetosphere. A sharp increase 
in the dose by 2 rad, occurring over the course of four 
hours, constitutes a serious radiation danger for the 
crews of space stations, especially with emergence into 
open space. Models of extreme situations in the mag- 
netosphere must be constructed on the basis of the latest 
scientific results. Figure |; references 6: 3 Russian, 3 
Western 
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Semenov Discusses Future Space Systems, 
Projects 

927Q0092A Moscow ZEMLYA 1 VSELENNAYA 
in Russian No 5, Sep-Oct 91 pp 3-11 


[Article by Yu. P. Semenov, corresponding member, 
USSR Academy of Sciences, general designer, Energiya 
Scientific Production Association: “Soviet Rocket-Space 
Technology: Today and Tomorrow’’} 


{Text} Thirty-four years separate us from that moment 
when a small silvery sphere, carried in the nosecone of a 
modified ballistic missile, with its entry into a circum- 
terrestrial orbit opened a new era in the Earth's history, 
the space era 


During this time new, more powerful and improved 
types of boosters, putting loads beyond the Earth's 
limits, launching manned spaceships and permanently 
Operating orbital stations, have made their appearance 


The improvement in space technology is continuing. 
What have been the successes and what are the pros- 
pects’ 


Booster Rockets 


In implementing the broad-scale programs for studying 
and exploiting near and distant space an important role 
is played by the apparatus used in putting spacecraft into 
circumterrestrial orbits and onto interplanetary trajecto- 
ries. With the development of a new carrier and its 
putting into operation a new chapter also was opened in 
space conquest 


The space era was opened by the first Soviet two-stage 
booster, named Sputnik, the famous “No 7” developed 


by Korolev. It put the world’s first artificial satellite of 


our planet into orbit and became the basis for developing 
the Vostok-Soyuz family of boosters by means of which 
the first manned space flights were made, which are now 
continuing 


The heavy Proton multistage booster was put into oper- 
ation beginning in 1965. It is capable of putting a 
payload with a mass up to 2! tons into a circumterres- 
trial orbit. It was supplemented by a space tug (transfer 
vehicle), the DM oxygen-hydrocarbon module with mul- 
tiple firing of the engine, providing a powerful means for 
flights beyond the limits of low circumterrestrial orbits 
The possibility appeared for putting into a geostationary 
orbit a load with a mass up to 2.5 tons, and approxi- 
mately the same mass onto trayectones for interplanetary 
flights. The Proton booster delivered into space all the 
Soviet orbital stations of the Salyut family and the 
modules of the Mir space system 


Beginning in 1976 development work began in the 
Soviet Union on a new family of boosters having more 
perfect operational parameters and a greater lift 
Capacity, operating on ecologically clean fuel compo- 


nents 
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Zenit booster. Launching mass—459 tons, mass put into 
low (H = 200 km) orbit—13.8 tons. Fuel components 
used—oxygen + hydrocarbon. Rocket height—58 m, 

diameter—3.9 m. 





The basis for the development work was standardization 
principles providing for the use on boosters of different 
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Buran-T - Energiya booster system with space commu- 
nication vehicle and propulsion module. System 
launching mass—2400 tons. Payload mass: in low orbit 
98 tons, in geostationary orbit 18-22 tons, on flight tra- 
jectory: to Moon—3?2 tons, to Mars—728 tons, to Jupi- 
ter-Sun—7 tons. Rocket dimensions: height—59 m, 
diameter—16 m. Dimensions of zone of placement of 
spacecraft: length—22 m, diameter—S.5 m. 
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lift capacity of engines of the same type and with an 
identical design of the first booster stages. There was 
assurance not only of a decrease in expenditures on 
development work on rockets and engines, but also an 
increase in reliability due to the use in the makeup ol 
boosters with a great lift capacity of first stages which 
had already undergone testing and finalization as com- 
ponents of smaller boosters. Flight tests of the Zenit and 
Energiya boosters have now been successfully carned 
out. It 1s proposed that testing of the Energiya-M booster 
begin in 1994 


The Zenit booster is a two-stage carrier operating on 
oxygen-hydrocarbon fuel, ensuring that a payload with a 
mass up to | 3 tons can be put into a low circumterrestrial 
orbit 




















Energiya-M booster. Launching mass—1050 tons, fuel 
components used: oxygen + hydrocarbon, oxygen + 
hydrogen. Mass of payloads put into orbit: into low 
orbit— 3 tons, into geostationary orbit—3-6.5 tons 

(depending on type of propulsion module); on flight tra- 

jectory: to Moon—10-11 tons, to Venus and Mars—8-9 

tons. Booster dimensions: height—51 m, diameter—16 
m. Dimensions of zone of placement of spacecraft: 
height—15 m, diameter—S.1 m. 





When using the DM propulsion module in its makeup, 
with a launching from the Baykonur cosmodrome, there 
is assurance that a payload with a mass up to |.! ton can 
be put into a geostationary orbit. The first stage of the 





IPRS. | 
10) Jum 





oO 
— 


Pre Spm 


of returnab! 


variant 


’ 


SP.9) 
ivy 


a 
, 

\*) 
~ tor 


na 


(Mba 


‘ 


module 


2. i 


1 





_—— 





Space Engineering 


/ 


Diagram 
HK nergiva 


| use 


NI booster 


i 


jitaneously 
ine vet arr 
lhe third 
ikcup ma hy 
iWsion moduk 
Ipp held in 
cd that 

ihe 


terrestrial 


| riche 


j } rie d 


ta modi 


gui ma Uy it 
a yell 
= : and 
i ] TT ap 
k spac 








| anding mass 


of returnable modules of first stage of 


45 tons 


Niaximum distance from launching point— 320 km 


. 
‘ 
s 
| 
‘ 
’ ‘ 
: , 
a 
7 F 
c " 
i x 








w ; JPRS-USP-92-004 
Space Engineering 10 June 1992 


kinds of space activity have been mastered in them. from research work aboard them. Along individual lines 
the implementation of the most different kinds of scien results have been atiained at the level of scientific 
tific and technical research projects to highly complex discoveries, such as observations of the supernova in the 
a aes work, including with rotatable Large Magellanic Cloud. The techniques for prolonged 
a a nenee flights and man’s work under weightlessness conditions 
The principal feature of our orbital stations | have now been mastered and problems in postflight 
sality, the possibility of carrying out various kinds of therapy have been solved 
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Buran orbital ship 


Mir permanent orbital station. Station mass without orbital ship—12° tons, mass of research instrumentation in 
modules— 15 tons, crew—2-6 men 
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This may be what a Martian ship wil! look like. The 
initial mass of the space system is 350 tons, including 
habitation module—80 tons. landing module —o0 tons. 
vehicle for return to Larth— 10 tons. solar tug— 40 tons. 
fuel— 160 tons. Dimensions of one solar cell: 200 x 200 
m. Number of crew members: 4. | otal duration of expe 
dition: ~20 days. Time for crew to remain on Martian 

surface seven days 
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Profile for the construction of a lunar base with expendable systems: | boost retrorocket unit. 2—dooster. +—lunar 
ascent descent craft. 4+—lunar package at transiunar injection, S—descent of lunar lander from circumlunar orbit just 
before landing on the Sioon: 6 7 


lunar orbiter trans-- arth injection of return vehicle. & 
into Earth's atmosphere. 9—descent module at landing 


reentry of return vehicle 
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Lunar orbital station. |—bdase module of |unar orbital station. ]—fuel module. +—chassis of reusable lunar landing 
stage. +—<rew cabin. arg itainer. >—reusable towcraft. "—orbital science module, &—lunar excursion 
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studies are needed, and w ould devo ano rpnel 


ATTIC Vari 
to them. But we tee! Ine existing injection Svstems tna 
and the experience amassed in supporting th he lead 
activily Of Man in space enable us to move at this poin ices and 
to considerati ! the quesuion of iting a lunar ba i! 
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[Text] While the USSR and the United States were ravelit 
developing the first manned spacecraft in the world in the 
form of the Vostok and the Mercury vehicles, rocket and 
aviation specialists did not abandon the idea of descending 
from artificial Earth satellite orbit and landing on wings 


Ihe Dyna Soar space glider born in the 
United States, and the USSR was developing designs of 
winged satellite-vehicles in P. V. Isybin’s experimental 
design bureau OKB-256 and V. Vi. Viyasishchev’s OKB 
23 of the State Committee for Aviation Equipment in th 


USSR Council of Ministers 


prayer {| WAS 


Our story is about of them—-a Soviet 


reentry and landing 


space glider for 
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The space glider began gliding at subsonic speeds at an 
altitude of 10 km, with equivalent airspeed steady and 
lift-drag ratio at 4.5 


The landing would be made on skis, first on the aft gear 
and then on the forward, with a vertical rate of descent of 
no more than 2 m/s. The unit load on the bearing surface 
of the space glider during landing would not exceed 90 
kgi/sq m 


S. P. Korolev was well-posted on all the work being done 
on the space glider in OKB-256. Spacecraft and booster 
specialists from OKB-|! were involved in that work. Also 
involved were large groups from the Central Aerohydro- 
dynamic Institute and the All-Union Aviation Materials 
Institute. As we know, for the first spacecraft, the Vos- 
tok, Sergey Pavlovich [Korolev] chose a simple, reliable 
configuration that required the least expense of time and 
money tor experimental development. Moreover, the 
campaign that got under way in those years against 
military aircraft, in favor of rockets, affected many 
experimental aviation design bureaus. In 1960, OKB- 
256 was shut down. Chief Designer P. V. Tsybin went to 
work as Korolev’s deputy chief designer in OKB-1, 
where he made a considerable contribution to the devel- 
opment and construction of a modified version of the 
Vostok spacecraft, the new Soyuz and Soyuz T space- 
craft, and unmanned interplanetary probes and the Mol- 
niya communications satellite. The materials detailing 
the space glider were transferred to A. |. Mikoyan’'s 
exp rimental design bureau, where work got under way 
then on the aerospace system Spiral (see KRYLYA 
RODINY Nos !! and !2, 1990; No 1, 1991). The 
experience garnered in that project helped later in the 
development of the Soviet Buran orbiter 


Insufficient Electrical Power Limits Mir Space 
Station U tility 

92720136 Moscow KURANTY in Russian 
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Is the Mir Station a Com- 


[Article hy Boris Olesvuk 
. introduction | 


modity””. first paragraph 1s source 


[Text] Is it true that the Americans want to buy the Mir 
space station from us’ [he question can be put another 
way: Is such a deal possible in principle’? And generally 
speaking, is the Viir station a commodity’ 


| actually witnessed an argument the iner Gay that was 


about this: Is the Mir space station the largest unique 
structure ever to b rbit. and | true that the 
Americans don t have anything |tk ind that they even 
tned to Duy it 

The mass r tn An Mita! Sta n Skviab. t 
which three missions were sent 173.74 was 77 tons 
If yOu add the a Ked |! ified AD raft 5s 5‘ tons) 
to t? il nen tf : . I (nar 
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surpass its late foreign colleague in the weight category 
however, is not exhausted. Two docking ports on the 
forward section of the station are, as before, unoccupied, 
and they have been waiting three years for two 20-ton 
modules that have been sitting around for a fairly long 
tume—an optical module and an ecology module. It's 
hard to believe that such things can happen in this day 
and age 


Nor can you leave out of the calculations the American 
reusable Shuttle, whose maximum weight with payload 
in orbit 1s just short of 120 tons 


Alas, our country, which has a variety of rocket-space 
hardware, has yet to be able to break into the world space 
market and become competitive with its products. The 
United States and France are holding their ground firmly 
there. Our Glavkosmos was not ready for such a turn of 
events, and not it can't get by without a market—based 
space economy. And it’s in vain that the general designer 
of NPO Energiva Yuriy Semenov is complaining about 
the rigid position being taken in that matter by the 
United States, which doesn't want the presence of a 
dangerous competitor in the space market. But the term 
“dangerous competitor” is not, | think, entirely apropos 
here. Every businessman is fully aware of this indisput 
able truth: if you want to sell, you have to deliver 
high-quality goods at an acceptable price. The reason 
behind our failures is entirely explainable: inadequate 
technical level. And of course, anything can be sold 
rockets, spacecraft, and even orbital stations 


But to sell the Mir complex!’ That's doesn't have the ring 
of common sense. | don’t think I'd be too far off base if 
I said that the beautiful phrase that’s caressing our ears 1s 
more like an April Fools joke. When | read about it, | 
couldn't even imagine who could conceive of such an 
absurd thought. Either our semiofficial publication ts 
being arch once again, or, as before, it considers us all 
fools. The question wasn't discussed in the U.S. Con- 
gress, and NASA didn’t discuss it. Does anyone really 
think we would find a buyer for such a piece of space 
junk”? Alas, it's more like a pipedream than a fact 


Let's take an honest, sobering look at some specific 
things. The space complex 1s beautiful on paper only. In 
real life, it's a very unsuccessful construction that has not 
shown its positive qualities in its operation. In orbit for 
twice the length of its useful life, unfinished at only half 
of its nominal capacity, poorly supplied with energy, the 
Station has aged in six years both conceptually and 


physically. That's the hard reality, No one in his right 
mind could covet that “propert 

Let's assume the improbable, that the Americans went 
ahead and became the owners of Mir. Then. tor God 


sakes. | can't tathom how the NASA specialists could 


operate the complex with its low yULOMation and 
ts obsolete science equipment. Even as a k 

couldn t presume tnal the Amer is naults would 
become, like ours. repairmen and assembiers. And how 








50 Space Engineering 


would the matter of supply of the station be resolved” In 
a word, there would be oodles of problems 


However, it's not just the ancient age of the station that 
would scare off buyers. From beneath all the other 
problems they would pull out the key problem—the 
power supply for the complex. In shop talk, the 
Mauts are always experiencing a deficit in electrical 
power. What's the cause of that 


‘ Osmo 


The space solar electric power plant of Mir, as we know 
works on the principle of direct 
radiant energy into electrical 

performed with semiconductor photocells located on the 
and Kristal! 
and Progress spacecraft. The 


conversion of the Sun § 


energy) That process 1s 


power panels of the base unit, the Kvant 


modules. and the Sovuz 


" , 


total useful area of the comple. © solar arrays 1s 250 sq 
m, and the maximum output is 28 kW. But that. as thes 
say. 1S in theory. In actuality, everything looks different 
Ihe tact is that the unforeseen pil ng up of the power! 
pal has resulted in a loss of 40 percent of the non i 
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the delivery of up to 300 tons of orbital station Freedom 
elements to orbit. The first flight of the Shuttle-C is 
planned tor 1994 


Our space program has experienced successes, blunders 
and damage. In the final analysis, we have fallen hope- 
lessly behind, especially in manned space. In my view 
Mir has essentially exhausted itself and has done all or 
aimost all it could do. It's usetul life is over. | don’t want 
to predict any further development of events, but mght 
now Mir is going through hard times. To whom does the 
orbital staion—our national property—belong’ To no 
one. It's in abeyance. Traditionally, the station 1s occu- 
pied by NPO Energiya, but Energiya has just one 
thought: how to patch up the hole in its own emaciated 
budget. The Russian ministry doesn't have any time for 
the facility. A dramatic situation came about in 
December. Communications with the station, we know 
go through shipboard and land-based tracking stations 
and a Satellite relay link located in geostationary orbit 
The Altair sate departed this life, and the ships left 
the Atlantic. But the track of Mir is such that evervday 
f its orbits it 1s not over our territory, but 1s flying 

ther parts of the planet 

ymmunications with the 


and masses and oceans ol 
Anda tnal cn re by urs A ih ul 


smonauts. Mir should get a good, caring owner. Whe 
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the spaceplane craft had to give assurance that it would 
meet the reliability requirements in the very first flight 
After all, during reentry and subsequent descent, such an 
aircraft would go through all the regions of gas dynam- 
ics—trom the free molecular current to the classical 


boundary layer. Which is the reason for the creation of 


+ 


flying models (in 1:3 and 1:2 scales) that were called 
‘BOR”™ and were used to solve those problems and to 
handle matters involving contro! of the EPOS at super- 
sonic and subsonic flight speeds in the upper atmo- 
sphere, as well as to evaluate the temperature conditions 
on itS Suriace 


The story of the creation of that model is interesting. 
Back in |967, research plans called for the manufacture 
fa BOR flying model that would weigh as much as 800 
kg and would be 3 meters long and would separate from 
a booster rocket (at an altitude of 100 km at 3.7 km/s) 
and would perform a glide in the atmosphere. But how 
re the developers going to solve the problem involving 
heat shielding for the structure of the model, whose nose 
section would heat up to | $00-1600°C? Prominent aero- 
lynamics specialists were doubtful that it would be 
balance an aircraft of such unusual profile— 
the “load-bearing body” was at angles of attack of up to 
45°. but a solution had to be found as quickly as possible, 
since the fate of the entire Spiral proyect depended on it 
In two years, the flight-research institute managed not 
ynly to complete the design, manufacture, and ground 
testing. but also, working with the rocket builders, to 
per aunches of the BOR in July 1969. Test results 
showed that the “load-bearing” body was marvelously 
balanced even at angles of attack exceeding 60°. And 
although the first model was made of wood and was 
equipped with the gear of a size/weight mockup, it was 
the mode! on which the scientific results, before its 
altitudes of 60-70 km 


+ ae 
wy 


possib e i 


moust rT SS al 


ter research was done in full flight conditions on the 
arge-scale BOR-2 and BOR-3 models, the balance and 
the characteristics of longitudinal stability were refined 
as Compared with wind tunnel data). Experimental data 
the transition from laminar boundary 
ayer to turbulent layer, as were data on the effect of 

tude and speed of flight on distribution of pressure on 

surtace of an aircraft with a complex geometrical 
nthms tor control of motion were tested, and 
broad studies were done on aerodynamic heating. heat 


We re \ ed Tr) 


snap \lg 


xchange. and thermal protection for vanous surtace 
An in-depth study of the data obtained demonstrated 
hat the problems under examinations could not be 
flight conditions in the traditional manner 
type of orbital-craft model. For that reason 
e ‘search institute proposed conducting them 

. dels 
J nod the BOR-4—was a version of an aerody 
ir ad-Dbearing DOdyY on which 
il frag t the blunt uppe r and lower surtaces of 


reproduced 


‘ > an eh chy: t) ore 
i g edges of the orbiter fuselage were 
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(in size, shape, and construction). The model was 
intended for studying aerodynamic heating, heat 
exchange, and the thermal protection of the orbital craft 
in conditions close to those of flight in the atmospheric 
segment 


The other model—the BOR-S (a |:8 scale model of the 
orbiter}—flew in a trajectory that involved the necessary 
similarity criteria, and it was intended for studying 
aerodynamic characteristics and heat exchange. The first 
BOR-5 was sent into an artificial Earth satellite orbit, the 
second, into a suborbital trajectory 


On 4 June 1982, the BOR-4 aerospace plane, with a large 
lift-drag ratio, performed a flight of several thousand 
kilometers for the first time ever. In the process, the test 
craft entered a designated region of the Indian Ocean 
precisely. The precise entry was made possible by its 
control system, which was capable of handling naviga- 
tion problems and effecting motion both in space and in 
the atmosphere, plus reliable thermal protection. Essen 
tially, that flying model differed from the full-scale 
model only in its size, the absence of onboard targeting 
systems, and lower requirements for reliability and con- 
venience of operation 


In the manufacture of the BOR-4, the brittle thermal- 
protection tiles were very worrisome. Even the slightest 
contact or tapping with a finger could leave dents in 
them, and because of that, they had to be replaced quite 
often. Here's what senior staff member at the institute | 
Khanov recalls about that 


“Finally, everything was ready, and BOR-4 was placed 
on the booster rocket, which was already fueled. The 
launch was to be at night—1t had to be, so that the mode! 
could land at dawn and there would be as much time as 
possible left for search and rescue. Orbital injection and 
separation from the launcher went fine. Communica- 
tions went down, and everyone felt that that had hap- 
pened too early. But the veteran testers assured us that 
it's always like that with high trajectories. We had to 
wait. And then came the report from the test director \ 
Viadychin that communications had resumed: the mode! 
was in a reentry trajectory, and all systems were fine 
Now came the most crucial stage—the long flight in the 
atmosphere, with entry into the designated landing area 
Again the communications were interrupted. Now the 
vehicle was in the plasma, and because of that, the 
situation was tense. Finally, the parachute system trig- 
gered. BOR-4 landed safely, or rather splashed down 
safely. But the coordinates differed from the nominal 
coordinates by almost 200 km! The controllers were 
upset. General G. Leksin, who was in communication 
with the control center, lightened the situation up by 
saying, ‘Well then, give us the other landing coordinates 
please. What are you trying to do—keep them to your- 
self” But then a report came that said the article had 
been found by the search ships, and everyone breathed a 
sign of relief.” 
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f \ 2 these 44 p I their de pme! ind construction, related, in partic- 
ga Sull lest [ ent ulal the treeing of the resources of the defense 
in ec p t ndustry, the use of those available facilities already at 
iZ + Del al r "5 I Sf tneir Gispositlior 
sLLONS An ; 
na } We feel thal a definite step-by-step approach in 
system development is very important. It 1s proposed 
artificial ot 5] ihat purposetul modules be developed for the tumely 
' . ‘ km in ‘1! , 7 9 onducting of thght-design tests and obtaining adequate 
. tenc experimenta! data for developing standard systems. Ref- 
erence 1s to modules of purposetul apparatus used on 
sibl s ) , spacecraft. It 1s necessary to develop experimental sys- 
snace B 1s : tems and finalize the entire information channel for 
j W ’ g hem How ollecting data and sending it on to the user 
, ri sa i Lalmil : s 
' : with 0 dine , a We have definite experience in the use of space systems 
sa ; we ; yr Specific users. We propose that the inital finalization 
fe weig , ke mov ; at a work be accomplished on the basis of the COSPAS space 
vehicles. These are reliable spacecraft which have proven 
themselves well. We have great experience in their use 
. And thereafter, having a modular multipurpose space- 
| = ene y ; | . , : raft design we will be able to combine successfully the 
nay atte \ dens vith wi SOlULIOI f the most diverse problems. But the most 
. Mt mportant thing 1s have, aS we say, a standardized 
| ee yn service module, or, as it also can be said, a space 
‘ > . f : plattorm. Modules for different purposes can be docked 
Sc ses 
K¢ Og \ Spa Protession 
: ipa M. Mazur, head of scientific research section at 
OPTEKS Scientific Production Center} 
5 { Burs Flig 
he logical centers of the republic and regional ana- 
L Prod Ass yt nters are solving local problems. It goes without 
saying that there is some difference between them. This 
applies to the makeup of the apparatus used 
iSkKS ur SVS al 
/' ae pieieth* nk wel . The regional ecological system which we proposed con- 
1 And spa ee sists of a network of user telemetric stations and a data 
’ siete thie by th enod ollection platform. A mobile ecological laboratory con- 
, 4 : sisting of several vehicles and an aerial ecological labo- 
» oh “4 ' lead ratory 1S assigned to a number of regional centers The 
’ « Th rt of t " public and regional! ecological centers consist of auton- 
: des ! ‘ 5 he reception of space information, 
lesion B reiana inal boratories, computer centers and mobile eco- 
’ ariel stru gical laboratories, to which a training center As 
; U 7 issigned. The mobile ecological laboratory consists of a 
’ . | Ae ; mmunications truck, a laboratory truck, an auto repair 
\ , : workshop truck which instruments and equipment 
ile " eats, S ilso are repaired) and a power station These laborato- 
‘. aa i i rganized using “Ural” trucks outfitted with 
ert Gulf nt 
The Ra f Space Information Has a Life-Giving Force 
r N. Dmit general director of the Kosmo Scientific 
R, } ' 
T° [ Summarizing tt ilts of today’s discussion, I say that 
x A \ lose pres ner as Wel is the readers of VOZ- 
‘ ik DUSHNYY TRANSPORT. will discover more than a 
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nal earlier 


sions in hushed tones 


we preferred to speak Of many space profles- 
Today we simply must tell busi- 
nessmen and the directors of production enterprises how 
useful space technology can become for them. And the 
POINT 1S NOL thal we want to Salvage the technology itself, 
although this is the most important thing for today. It is 
simply impossible to squander in response to the slogans 
if the moment that which was the product of the work of 
decades by the best minds in the country. Society, split 
Dy tS narrow political interests, must listen to the voice 
if specialists. The situation today 1s quite paradoxical 
ntormation is literally pouring from space, but in 
essence no one has access to it. It seems to us that it 1s 
t people, to help them to work with 
teed the information directly to 
tor it 


sufficient t nstruc 
' ; 
and |t 


ose who Nave need 


want to support Dmitnyev. We are planning to carry 
ul a cy¢ f experiments and to deploy local regional 
systems before 1993. We intend to work first of all with 
there are trained specialists. For 
Peterburg. The highest level of 
alists 1S available there and we propose 
ntact them. There are those we can rely on. There 

are those to whom we Can give Our equipment for active 
more than a little importance. The sur- 
mised users—be they individual scientists or entire sci- 
eams—are being outfitted with personal com- 

hasing a terminal station and are signing 
from space will be 
tine basis, without any delay, and will 


11 rH, put try use 


tnose regions where 


example tS take St 


as subscribers. Information 


ly possibDie to answer the question unam- 
there is a user for this system. | 
There is. And our foreign 
been captivated by this project 


Diguously as to whether 


system 


ir position ist mpiement a policy of open, not closed 
doors. We are creating the core—the information part, 
all of whose components can link up with any structure, 


> mind power, people understanding 
physics the process. Yes, all of us are from 
come to think along the same 
we W be able to cope with our task at the 


Judging trom the exchange of opinions in the lobbies, 
t levelopers and the users are finding a common 


expressed their opinion directly: “The 


respected space produc- 
specialists gladly discarded the habit of secrecy so 


It was pieaSant to see no y tne 


engrained in this field unti! recently. Former military 
men and § ntists in the presence of possible clients 
1u ] selves in a completely unfettered way. A 


mparisor th a fair even came to mind. In the last 


Bus ness 5 ousiness 
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Everyone is ready to go ahead—to carry out work on 
implementation of the proposed decisions in his own 
sphere. The thing which pleased virtually all the special- 
IStS Most was that there are already in-place ideas and 
specific “working systems” which can be put into prac- 
tical use. Indeed, the advantage of the system is that not 
everything has to begin from point zero. And this means 
that there 1s a real possibility, even without this, to make 
most efficient use of our scanty national resources for the 
speediest possible emergence of the Commonwealth 
countries from their deep crisis 


It 1s requested that all who are interested in the project 
communicate by the business telephones (095) 928- 
§$1-01, (095) 925-81-55. FAX (095) 292-65-11 OPTEX 
1588. Teletype 417414 OBVOD. TELEX 411700 
OPTEX 1588. Mailing address: 103012, Moskva 
Staropanskiy per., |/5 


‘Gorizont’ Communications Satellite Launched 


LD0204180792 Moscow ITAR-TASS in English 
1782 GMT 2 Apr 92 


[Text] Moscow April 2 TASS—The Proton booster 
rocket that blasted off from the Baykonur Cosmodrome 
today has placed a communications satellite, Gorizont, 
in geostationary orbit above the Earth 


Under the Russian Communications Ministry's pro- 
gramme for the further development of satellite commu- 
nications, Gorizont is designed to transmit Russian 
radio and television programmes to Siberia and tackle 
other communications issues in eastern Russia. 


The equipment installed in the satellite operates nor- 
mally 


‘Resurs F-2° Satellite Launched From Plesetsk 


LD2904 143192 Moscow ITAR-TASS World Service 
in Russian 1406 GMT 29 Apr 92 


[““Official—TASS headline} 


[Text] [no dateline as received]|—Another artificial Earth 
satellite, Resurs-F, was launched from the Plesetsk Cos- 
modrome by a “Soyuz” launch vehicle 


The satellite carnes apparatus for taking multi-zonal and 
spectro-zonal photographs aimed at continuing research 
into the Earth’s natural resources in the interests of 
various branches of the national economy, and the 
resolution of tasks of ecology and of international coop- 
eration 


The satellite has been placed in orbit with the following 
parameters 
—Initial period of revolution—88.8 minutes, 


—apogee—275 km 


—perigee—196 km 
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—orbital inclination—82.3 degrees 
The apparatus on board the satellite 1s working normally 


On completion of the flight the exposed film will be 
handed to the “Priroda’ [Nature] state scientific 
research and production center of the Russian Ministry 
of Ecology and Natural Resources’ Committee for 
Geodesy and Cartography tor processing and subsequent 
distribution among its consumers of the information 
gained 


Possibility of Satellite Vieasurement of Radiation 
Negentropy Influx to Earth for Ecological 
Research 

927Q0070A Moscow ISSLEDOVANIYE ZEMLI 1Z 
KOSMOSA in Russian No 4, Jul-Aug 9] (manuscript 
received 6 Sep YU) pp 3- 15 


[Article by M. N. Izakov 
USSR Academy of Sciences. 
§51.583:341.12] 


Space Research Institute, 
Moscow, UDC 


[Abstract] Some details of a method for studying the 
radiation negentropy influx (RNI) proposed in an earlier 
Study by the author (KOSMICH. ISSLED., Vol 28, No 4, 
pp 617-626, 1989) are made more precise and estimates 
are made of the expenditure of negentropy on the planet 
Earth, including in the biosphere. Since RNI 1s a mea- 
sure of all processes transpiring on the Earth, including 
biospheric, its variations can serve as an objective index 
of global changes in natural conditions on the planet. A 
study of the interaction between radiation and matter in 
an entropic representation makes it possible to find the 
dissipative function (rate of energy scattering in all 
dissipative processes and in each of them individually). 
Since entropy production always 1s nonnegative, it can 
be used as a Lyapunov function for investigating system 
Stability. This can help in predicting probable changes 1n 
natural conditions tn the future. If in addition to satellite 
measurements of radiation fluxes use 1s made of their 
vertical profiles, 1t is possible to compute the parameters 
of macroturbulent transfer from the equator to the pole, 
which it is difficult to determine and compute by other 
methods. If satellite measurements of radiation fluxes 
are supplemented by surface spectral measurements 
within the limits of an individual ecosystem it 1s possible 
to make computations of the productivity of the latter 
more precise. Figures 3, references 42: 27 Russian, 15 
Western. 


Simulation of Spectral Brightnesses of Natural 
Features at Upper Boundary of Atmosphere 
927Q0070B Moscow ISSLEDOVANIYE ZEMLI 1Z 
KOSMOSA in Russian No 4, Jul-Aug 91 (manuscript 
received 7 Aug 90) pp 16-20 

Kazak, Military 


[Article by S. A. Ivanov and R. | 


Engineering Institute 1men: A. F. Mozhayskiy, Lenin- 
grad; UDC $02.3.330.115] 
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{Abstract} A method was developed for writing a stan- 
dard description of the spectral properties of natural 
features in spectral brightness space at the upper 
boundary of the atmosphere. The method 1s based on a 
mathematical model of radiation transfer through the 
atmosphere with application of Monte Carlo procedures 
and involves two principal stages, which are described in 
detail. The variability of the spectral bnghtness coeffi- 
cients, aS well aS variations in atmospheric spectral 
transparency and the brightness of atmospheric haze, are 
taken into account by using information on the statistical 
characteristics of model parameters. The method was 
applied by preparation of programs in PL-| algorithmic 
language using a YeS computer with two controlling 
programs and a package of supporting subprograms. The 
first of these is for constructing the vector of parameters 
for the reduced model (the procedures for whose prepa- 
ration are outlined) and the second is for generation of 
the spectral brightnesses at the upper boundary of the 
atmosphere and evaluating the required parameters of 
the distribution law. The total time required for scaling 
the characteristics of features of one class to spectral 
brightness space for 60 wavelength values is roughly 10 
minutes. The proposed method makes it possible to 
write standard descriptions of the spectral properties of 
features for an unrestricted number of wavelengths 
Since it is possible to make allowance for the index of 
natural variability of the brightness properties of 
sounded features and also variations in atmospheric 
spectral transparency and the brightness of atmospheric 
haze, the method is considerably superior to existing 
approaches for solving such problems. References, |5 
Russian. 


Spectral-Angular Method for Determining Optical 
Characteristics of Atmosphere and Surface 
Applied on ‘Salyut-7° Station Using MIKS-M Data 


927Q0070C Moscow ISSLEDOVANIYE ZEMLI 1Z 
KOSMOSA in Russian No 4, Jul-Aug 91 (manuscript 
received 18 Oct 90) pp 27- 35 


[Article by V. V. Badayev, A. I. Lyapustin, I. M. Man- 
surov and T. Z. Muldashev, Space Research Institute. 
USSR Academy of Sciences, Moscow, Mathematics and 
Mechanics Institute, Kazakh Academy of Sciences, 
Alma-Ata; UDC 528.813] 


{Abstract} Angular and nadir brightness measurements 
in the range 450-780 nm and in the absorption band 760 
nm made using the MKS-M spectrometer on the Salyut 
7 orbital station made it possible to determine optical 
parameters of the atmosphere and surface and to esti- 
mate the concentration of aerosol of anthropogenic 
origin in the neighborhood of an industrial smoke plume 
at Zaporozhye on 16 August 1985. The spectrometer axis 
was oriented to the nadir. The instrument was first 
calibrated using the sun and stability of its operation was 
checked by internal calibration signals. In all 19 mea- 
suring channels the MKS-M data were synchronous with 
a relative measurement accuracy to about | percent 
During the experiment the station, by rotation, was 
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four parts of the absorption band ‘60 nm with a spectral 
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Linear Scanning From Artificial Earth Satellites 
and Determination of Ocean Surface Temperature 


/ WO7T0D M w ISSLEDOVANIYVE ZEMILI IZ 
KOSMOSA in Russian No 4 ii-Aug ¥ NQNUSCTIP 

; v A 4 
‘ by I. L. Dergileva and A. M. Ignat Marine 
Hyd DNYVSICS Institute, \ krainian Academ r Sciences 


ADStra 1 method 1s proposed |! ell ‘ing IR rad 
i inguiar structu nat Ponta homogeneous 
idles ean-almospn * sysien WAS Using 
AVHRR lata trom NOAA Sa te [he proposed 
method, based i histogram analysis of satellite data 
5 par with OU method was t gd using 
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ADstract} It 1s shown on the basis of an analysis of space 
photographs at different scales thal the spatial structure 


of geosystems has fractal properties. Iwo types of struc 


tures were investigated: distndulion of hneids in agricul 


tural geosystems and erosional networks. For each type 


yf structures—vector fields and Dranching processes— 
methods are proposed tor determining the fractal dimen- 


sions trom space photograpns [he research was carned 


out in territories with different types of lanc use. The 


’ 


properties of sell-similarity of structures of the erosional 


and river network are manifested in a limited range of 


scales of Dranching elements. All statements made con 


cerning the dependence of the computed self-similarity 


; 
) 


intervai on the magnitude i Spatial resolution eciement 


made tor land use structures als i orrect tor the 


erosional network. The difference 1s thal the structure of 


an agricultural geosystem, being anthropogenic, is lim- 
ted Dy the minimum 5812 f an agricultural field 
whereas branching Structures, Dy nature, have no such 


definite limitation. For the inclusion of microstructures 
it 18 Mecessary to use large-scale photographs with dec! 
meter resolution. [The determined indices, found trom 
multiband space images, can be used as generalized 
coordinates of a geosystem structure, especia geoin 
formation and expert evaluation systems in which the 


t spatially distributed data is especial 





compression 


necessary. The fractal dimensions of the structures car 
be used Simulating optimization problems in land use 
and in theoretical geomorphological reseat The fina 
nterpretation of fractal dimensions 1s always made 


using traditional quantitative and qualitative chara 


stics. Figures 6; references 9: 6 Russia } Westerr 
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Correctness was checked Dy use Of independent Quasisyn Determining Ocean Surface | emperature From 


chronous data on the type and radar reflectivity of Nadir Microwave Radiometer \leasurements 
precipitation oDtained using the new AKSOPRI surtace ? ? 
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Contrast Gistribu Ns yi a ir that region can also 
seen, Un cera | imar he Grulf Strean It ape 
Hatteras 1s asily neuished aS a narrow warn 
ribbon. The boundary between the Gg shel! waters and 
the warm wat i¢ Gulf Stream can be seer 


Figures i rey | . be | sSidil ‘ VM . 


Technique for Optimizing Parameters of 
Same-Orbit Satellite Systems for Intermittent 
Survey of the Earth 
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techniq tit ensit paramete! 
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dozen k riod of the survey | 

a factor of hang width of th 
SUI il rig s 2, rete 
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Determination ( hloroph (oncentration of 
Phytoplankton in the Ocean From Measurements 
Made From the Mir Station in the Caribe-88 
Experimen 
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I ine 
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neously with the Mir five 


biological characteristics. Then Mir | 


Batabano Gulf. all t! va f 
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researchers concluded that MKS-M 
spheric correction O! spa Dased §] 

of brightness 1s useful for studying t! 
open sea as well as the turbid aSlal W 
multichannel technique invo ' | 


radiation ascending above the sea 
the concentration of 
and impurities in the water enab 
tion of types of water from their Dd 


1. references 8: 5 Russian, 3 Wes! 


Seasonal Distribution of Cloud Cover Over 
Eastern Part of Northern lLropics of Pacific Ocean 
From Satellite Data 
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[Article by V. A. Gashko, I. V. Dren 
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Abstract] One of the principa 
monitoring of a water surface fron 
range difficult is cloud cover. Results are | 
from an analysis of space-derived informa 
cloud ynditions of a region of the P% 
northern periphery of the intertropical zone 
gence (10-15°N lat. 135 40°W neg Lf ni 
consists of 357 TV images produced by the Meteor-2 a 
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Solution of Problem of ( ontinuous Multiple Results of Research L sing Space Photographi 
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Report of ESA Contracts With Russian Institutes “ ak DOSS 
434M ESTT) Russian 22 Apr § he “Hermes” budget. » ' 
if mat Si aiists t? ’ tb 
a» : ry : 
‘ y 
A. i ry 
rn ry ‘ iz Fe) ; 1U 
Croup ( onsiders Ways to Develop Space Program 
in | kraine 
ge 
, } Ak ik 
eS ; 4 FF, 
. \4 a ; 
* t 
‘ SI ~ 7 
K ost ‘ R 
* 
' ‘lL kramme must become a nuclear-free nation 
? one of the first declarations that the new power made 
. 
_ the entire world. And to a large extent. thal tostered 
. 
recognition of it in the international arena 
* 
e . 
a “w ” " 
: * . : 
nr i | 
* 
* 
. 
-& 











JPRS-LSP-92-004 


Space Policy, Administration 10 June 1992 


iOgical Ma} ! n that area. Spacetiignis |mal ned; are not Our Boal IO! 
the C hernody now. [hey a! f any benefit. Space research 1s muc! 
mor mporta and benel a 
a! 44 NA Bul a ‘ pi senia yt ine K ev \ un LOOK CAC epuon 
mpany “eiz to whal ine sts said. and he stressed that public 
agron DOK rganizalior are | esign Oureaus [hey represent 
Kraina Kosmos Dud Dil mn and Sifi\ | attract aS Many people as 
I possid 2 n purpose. Moreov: any idea can & 
" K Kea down tl thing 1s pul into a pragmatic plane 
ing ca ] [ 
* 
see x ; 
\ ? ; i fal Sal . 4 ers 1D } t) scnia 
> ; + ? ) , rga il c ' am ' 
His | nm spa ‘ A nq self | husiness IS 
_ lc ¢ : - ran 
; . > 4 a , mic 
A ; DT sea aT r < ; 
| al ‘ tT id in } space 
| . , , . rm 
est j d \ su x 
“ la lrontal 
x , 
Pos v I | app i 
4 ; 4 
\ 7 “was 
* . 
4 . wi ) 
b . Aft 
a4 , \, d na 
: , , T ad 
\ k \ S 
. 
.T . 
’ ”“ ’ : sDd 
ik 
: rT “ | : 
. 
ig! 
Foreign “Vlinister Says | Kraine Has Resources to 


Become Space Power 








IPRS-L SP-92-004 


10 June 1992 Space Policy, Administration 


67 
' ' " 
, ’ ’ ’ ; 
a 4 . : / K 5 3. a ‘ 4 
¥ * , , 
( Sa i vV x ‘Na Da [ 2 ‘ 4 
> . i +} } 
a Pp x . x > : } : “ x x 
> ; ; . : ; 
” : ; a : . x x 
‘ 9 . 
‘ A } . : . \ 5 VA " 
‘ 
’ 
| a ‘ j | ¥ v\ : i ‘ ‘ \ 
; 
‘ > ; ” 
_ ’ , 
x I “ | a : 
= x p x i Ls “ x 
~\ +} 
‘a v\ : . 
‘ i 
) ” 
; a x 
; " ‘ 
* 
’ 2 
\. : 
‘ 
~ 
. > 
ae M p 
i : . 
o 
. ’ 
. x 
x 


Hiead of | krainian Space Agency s Interviews 


With ( osmonauts, Scientists 
. 
j i 
\ 
* 
: 
? lars re Di ‘ 
a be are ‘ia ‘ 4 ’ " 
i? % ’ 2 i» i rr? 
: ‘ an nanaind iream Nas my rea ed Be 
“ Ano nas ™® “ ~ ’ 
2 a’ a na rirs ig? mts 
a ~~ one. % a a ars s 
Da ne if “ a “ rs 
ik _ sad 3 ,« - r 
> > ” » : ’ “ 
lat 4 iZ ? " « * > 
ia 2 : rs ~ Ptr 
; 
4 q “ ‘pa : 
“ . . » * \ ‘ awts 
. 
_—s > = — “4 : > . > 
Ta a 
- ca “ 








JPRS-USP-92-004 


68 Space Policy, Administration 10 June 1992 

id nology, most of which have no analogs Studying the degradation kinetics of structural materials 

A 1 space sector. Bors Ivanovich, can that system and coatings subjected to the combined factors of Space 
play a definite role in implementing ideas involving the 

ation of settlements on the Moon and the landing of a Scienusts of the Kharkov Polytechnic Institute have 

2 Mars” How do you feel, personally, about those developed the basic tenets of a technique for accelerating 


s & ry . . . . 
BANOYV pla and a mission on Mars strikes 
nagination with its boldness and, as paradoxical as 
irgency for toda’ 
Stu : w ina u serves OT metals gases and other 
, g depieted he yn Earth: but they exist 
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tests of structural materials in open space 


A special role is being played by scientists of the Ye. O 
Paton Institute of Electric Welding in the development 
of space hardware and technology 


[Epilogue] 
L kraine—A Space Power 


A conversation about that topic will follow at a later 
date, when V. P. Gorbulin feels that the national space 
agency, which 1s taking only its first organizational steps 
§ more or less sure On Its feet 


SO we look ftorward to thal 


Azerbaijan Air and Space Agency Created 
Y2SDO2I9SB Baku BAKINSKIY RABOCHIY in Russiar 


> Kp} 9) 


_ kase by the President of the Azerbaijan Republic LT 
Azerbaijan Nationa Air and Spa 


Text lr rder t 


mpiement State pr ine spnere o! 
mastering space { 


eV 1m and carry oul national aero 


space programs ordinate and administer operations 
will regard { niermal nai space projects intiy witf 
tr States. aS well as effectively uliliz Listing scien 
| ind f[ a ) th nese Se ." 
resis .¢ the nal na f ’ ry 1 ' " if ’ ; this 
| hereby decree the followin 
The Azerbaina Na ‘I Ag 
4 NAKA) shall be created, bas s I 
j Da searct? 
\ Da 5 Az : 
D jinal 
4 haijan Rey 
a asa . ; 5 
Spa Ape wing 
* * 
: : iz * 
_ . 
_ 
— “ . 





IPRS-ULSP-92-004 


10 June 1992 Space Policy, Administration 69 


ining and retraining highly skilled specialists in the Boris Yeltsin to the northern cosmodrome which had 
ippropriate Dranches oO! aerospace science and tecn been timed for the launching OT the Saleliite Nas aiso Deen 


postponed 


4 Mekhtiye An! Shatayal ogly shail be appointed as , os , 
. Pt . Yeltsin Plesetsk Visit, Satellite Launch Delayed 


ge! il director of the Azerbaijan Nationa! Air and 
J > ld ov | 1g? \f " Va al Rad Ne “4 rk 


Spa Agel 
| Ru lu? ‘ / GM] 4 ip? 
Within a months time the general director of the 
Azerbaijan Nationa! Air and Space Agency shall work Text] The planned launch of the Resurs-2 satellite has 
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posa ncerning its numerical strength Plesetsk. Space vehicles of this series film the Earth in 
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awaited Dy geologists, Carlogra 


solved immed! whose information 15s 
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The cutting up and remelting can be carried out under 
the supervision of American and other foreign special- 
ists. It also is necessary to use the precious metal from 
missile silos (and there is a lot there). Then when an 
empty hole remains in the ground it can be blown up. 


[Vitalyev] On what is solution of the problem depen- 
dent? [Shishkin] It is obviously necessary to discuss all 
this in the government, in parliament, and make agree- 
ments with the United States. I do not think that there 
will be any objections from the Americans. 


[Vitalyev] When should the liquidation of strategic mis- 
Siles begin? 


[Shishkin] In the summer or autumn. There is time to 
reach an agreement, although not that much. 


[Vitalyev} Will you also be able to sell the precious metal 
abroad? [Shishkin] To be sure, and we could live in 
clover for a long time. There are all the customers you 
might want. But the extensive sale of this unique metal 
would be to the detriment of national industry and I do 
not regard such a variant as acceptable. It 1s clearly 
possible to sell some part of the metal, but the most 
important thing of all is the interests of Russia 


[Vitalyev] And why do you not employ these rockets for 
the launchings of satellites, important for the economy, 
or under contracts with foreign companies? 


(Shishkin] We also thought about this. To be sure, some 
of the rockets must be used for the launchings of com- 
mercial satellites. However, the need for such launchings 
is considerably less than the number of missiles to be 
destroyed I refer to several thousands of strategic mis- 
Siles. Accordingly, it 1s necessary to determine clearly 
how many rockets will go to the cutting torch and how 
many will be used for the launching of satellites. 


[Vitalyev] Will the enterprises of the corporation be 
engaged in servicing military strategic missiles? 


[Shishkin] For the time being they will do so, there’s no 
one else to do it. Highly trained specialists are required 
for this purpose. But I feei very strongly that a special 
e administration should be established for taking 
care of that, drawing the necessary specialists from us. 


{Vitalyev] How many people are there now in the admin- 
istrative ranks at ““Rosobshchemash’”? 


[Shishkin] Ninety-five persons. But in its time there were 
1700 people in the Ministry of General Machine 
Building 


[Vitalyev] What is the purpose of the corporation? 
[Shishkin] Commercial activity. That is, drawing upon 


the free capital of our and foreign entrepreneurs and 


“ > ‘2 , 
mplementing 


ommercia! projects which will make it 
possible to use the great potential accumulated by the 
space Oranch. Here, in actuality, there is a concentration 
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of the latest advances and high technologies. The loss of 
this potential would be a tragedy for the country 


[Vitalyev] Could you not tell about what commercial 
projects you refer to? 


[Shishkin] For example, satellite systems for the devel- 
opment of television, communication and navigation 
These three spheres are of the greatest interest among 
entrepreneurs. Even today many of them are ready to 
invest hundreds of millions of rubles and even billions in 
these projects. There 1s also more than a little interest on 
the part of foreign partners 


[Vitalyevj In other words, you are not seeking money but 
it is being offered to you.... 


[Shishkin] Yes, and a very strong competition is devel- 
oping. It is understandable, this is advantageous. After 
all, we are not beginning from point zero, there are 
factories, technologies, surface facilities and well- 
developed scientific centers 


[Vitalyev] Have specific projects already been proposed? 


[Shishkin] We are now examining several competitive 
national projects. I cannot reveal the details—these are a 
commercial secret. Discussions also are going on with 
foreign companies in the United States, Germany, India, 
China and South Korea. Incidentally, in the interna- 
tional arena the competition is still stiffer. Indeed, the 
annual profit which space projects yield 1s 4-5 billion 
dollars. I hope that we will be able to compete here 
successfully. Our systems, for example, are no poorer 
than INTELSAT and INMARSAT 


[Vitalyev] What is the fate of the ‘Energiya’ rocket? 
[here was a project for using it for the launching of a 
superheavy platform with equipment for television, nav- 
igation and communication systems 


[Shishkin] Competition will decide everything. That 
project will win out which proves to be economically 
most rewarding. 


[Vitalyev] It is said that the United States wanted to 
purchase the “Energiya”’ from us 


[Shishkin] These are only rumors. I have heard no such 
proposals. 


[Vitalyev] You were recently in the United States. What 
did you hear about the fate of the proposal for a new 
Soviet-American manned flight? 


[Shishkin] Such a possibility is being studied by the 
American side. For example, for a docking of the Space 
Shuttle with the Mir station. But for the time being it is 
too early to speak of specific decisions. In addition to all 
else, the Americans are very disturbed by the unstable 
Situation In Our country 


[Vitalyev] And will our “Buran” fly in the near future 


{Shishkin} For the time being this is not in the works 
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[Vitalyev] And last. Do you feel that cosmonautics will 
survive under the prevailing difficult conditior 


[Shishkin] Unquestionably. Initially it will be afforded 
definite assistance by the state. But later practical cos 
monautics will be developed on a commercial! basis and 
it will be possible to carry out fundamental! research on 
the basis of appropriations from the budget. The Russian 
Space Agency, which has just been established, has much 
work to do 


Cosmonautics 1s at the forefront of our industry 
Without doubt it will prove to yield enormous ad) 
to the country 


antage 


Institute Proceeds With ‘Start’ Space Launcher 
Project 

LD2503095 392 Mos On lelera AT h 
Ostankino Television First Progran 
in Russian 1800 GMT 23 Mar 92 


mpanliVa 


Network 


[From the “Novosti” newscast] 


[Text] Conversion is the Latin word for transforming or 
changing. The state has scarcely allocated any money for 
this transformation in 1992. But cuts in military 
by a million rubles require conversion inve 
around |.2 million rubles. What is th 
the most famous design bureau, both here and abroad 
has chosen its way of resolving this problem 


way out? One of 


[Unidentified correspondent] This 1s the Moscow Ther 
motechnics Institute. No journalist has set 
before, let alone a film crew. We are the first. This ts 
where they used to build the missile complexes SS-20 


foot here 


and SS-25. On the basis of this technology d ypment 
is currently under way of a space rocket con XV h 
Start rocket, which is essential for launching small earth 
satellites. These serve various purposes—sa 
munications, prospecting natural resou ; logical 
monitoring, and so on 

How does the Start project combine wit! 

ment treaty? 

[Solomonov] The project ful 1 nterna 


tional agreements which existed p ind which 
exist to this day. It can be said tt | 
elements have been taken out of the rocket complex and 
out of the rocket 


{Correspondent} What is the source of fina 
project’ 


[Solomonov] We have managed 
nessmen who are acting as spo! A 
both the money and everything « 


project. We would like ha the supp 
appropriate State structures. | ! 

mind, but contractual and legal supr 
{Announcer] The launch of the spa 


is planned from the Plesetsk cosmodrome at tl nd 
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Chief Designer of NPO Energiya B: 


Views on Space Program 
y VU! | | \f \f/ ‘y4 
TL Riu lj} \ j s \M d 


[Interview A Stanisiav Pet k 


Volga Branch, Energiya S ic | 
tion, by Mikhail Arkhipoy 
Space. As Distinct From M 
Cornerstones From the Na 

first two paragraphs are an introdu 


[Text] The darling of Sov 


shuttle, was launched into orbit 
been subjected to criticism an inca 
times. Because enormous 


development and be 
the military. Because 
American Shuttle 


needed it 


ause il Wa 
| supposedly w 


and DeCaUus 


In addition to the Bura tne syst 
putting it into orbit, the unique FE 
fallen into disrepute. Although Star 
designer of the \ iga Branch oft tl by 
Production Association. feels that pr 
become ority directions i 


, il the T) 


yne of the pi 
smonaut 


national 
difficult for us 


The criti 
our ship with the American systen 
Shuttle system 1s intended for putting 
raft into orbit. Whereas our syste 


spact 
more tlexible. All of 1ts componen 
together and separat ly ror putting 
types into space. This in essen 
cologically clean modern b ters mah 
put loads weighing up to 100 tons 
And with its propulsion n lules th 
be able to carry trom 
ge ostational ry I \ 
f giya is the wor Or iper! 
tT St Ing sucn pr pliems. | ienta 
Oring nrotit ! 1 } 
spa ent rp 5 i a 
tion of unique pharma i 
developing chnolos 
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Actual Coals of the LSSR in pace 19s” 1991) 
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aly he Proper ecomomir and technoiogical prerequisites for Soviet space activity te take that direction often 
he adop if sheow-windew programs and the disruption of expensive projects and did serious damage to sc! 
mce and ect comic objectives In space 
Asa -u he Amervcan Apelle program. we undertook a program for launching Soviet cosmonauts to the Vioon, 
. gram : xt again. *as got based on the proper level of space hardware. After many billions were spent, the 
rogram *2s arm vied \ more reainrt Program invorving a fivby of the Vieon by Seviet osmonauts *as not com 
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Critics of Space Program Assailed 
2 'VYU1 25 VWoscow ARASNAYA ZVEZDA in Russian 
19 Mar 92 First Edition p 3 


[Article by M. Rebroy The Trap’: first paragraph 
source introduction] 


[Text] They say we didn't do anything “right,” that our 
space program had a German beginning, Bul it was on a 
Russian rocket that the astronaut from Germany went 
aloft. 


“A scientist, like a politician, must be able to make good 
use of the analytical abilities of the mind, must have an 
intuitive sense, must focus on the actual facts only, and 
must draw objective conclusions trom those facts, Oth 
erwise, giving in to a free reign of the feelings, he will see 
the world in a distorted manner 
stop creating and will begin to combine | can't say 
who exactly that thought belongs to—whether a servant 
of science or a publicist--bul it came to mind for a 
definite reason. The director of NASA (the U.S. National 
Acronautics and Space Administration) retired 
Richard Truly, who was once an astronaut and who 
initially headed the Shuttle program in NASA and then 
became head of the well-known space agency. The reason 
for his retirement—‘‘private clashes and disagreement 
with Vice President D. Quayle about the future of 
national space projects.” In a word, about the funda 
mental position he took 


and his intellect wall 


At about the same time (in February), there appeared in 
the press an extensive interview with Roald Sagdeyey 
the former director of the USSR Academy of Science 
Space Research Institute (from 1973 to 1988). The 
icademician ‘eft his post not because he had funda 
mental differences, but because he moved across the 
ocean and married the granddaughter of Dwight Eisen 
hower, the former U.S. president. Roald Zinurovich 
[Sagdeyev|] discusses whether Russian needs space 
whether a great but fallen power can afford to explore i 
He criticizes some things, explains some things, com 
plains about the political intrigues that have interfered 
with the normal development of the space program. He 
reproaches unnamed officials and military people, and 
he says that we didn’t do anything “right,” because we 
forgot what we had been taught 


! am not going to repeat the speeches of the academician 
at the International Space Congress in Varna, at the 
annual meetings of the academy and at anniversary 
celebrations, or at meetings with the press at Baykonur 
and in Moscow. I'm not going to bring up his articles and 
interviews in the many newspapers and journals, or ask 
about why the expensive Fobos project collapsed, or 
argue his not entirely correct assessments of Energiya 
and Buran (we're all bold and brave about the past) 
When I was reading the revelations of the prophet who 
now is from a foreign fatherland, two things bothered 
me. First, why didn't such an authoritative, unquestion 
ably talented physicist like himself quit before he did 11 
for a decade and a half. he didn’t share the views of his 
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colleagues and supervisors, if he was convinced that 
‘space was an instru nent of dirty politics ’ And second 


is a rhetorical question: Tell me, w! 


nirols yout 
thoughts 


l expect that the reader may have some questions for me 
too. I'm ready to answer them, but first a few facts that 
require some mulling over and some explanation, Yes 
Of pohhuician looks 
Out through rose-colored glasses only. And the opposite 
is no better—looking Out through black-colored glasses 
Let's try and look with an open mind on our difficult life 
the importance of screntific-technical accomplishments 
and the insidious insincerity of certain of our “well 
wishers And let's speak the truth about everything 
honestly and directly. Hopefully in a timely manner 


its bad when a journalist, scientist 


So our fleet of space caravels is rather broad and varied 
and in no way duplicates the German V series. Our fleet 
consists of the Vostok, Soyuz, Moiniya, Tsiklon, Proton 
Zenit, and Energiya boosters. They are capab 
Into space, to various orbital heights, all sorts of cargoes 
and pavioads from one-and-a-hall tons to 10S tons. Thy 
guarantee of success is very high—92-98 percent 


of lotting 


Today, we are the only ones to have a unique space 
complex in orbit—Mir (a base unit and three modules) 
which 18 suitable for a broad range of scientific research 
engineering experiments, and the solution of applied 
earth-resources problems (ecology, geology, cartography 
oceanology, climatology, etc.). Mir is not only a long 
duration laboratory, but also an excellent testing ground 
Aboard it are tested various materials, pieces of equip 
ment, medical procedures 


‘In the competition to create spacecraft of the 21st 
century that are capable of lifting off into space by taking 
off like an airplane from a runway, the lead belongs to 
Russia” That is the assessment of the magazine AVIA 
TION WEEK & SPACE TECHNOLOGY. It notes, in 
particular, that the hypersonic ramjet tests that have 
taken place here, but are still only in planning in the 
United States and other countries, must alarm American 
engineers 


Remarking the significance of those studies, the maga 
zine notes: ‘Specialists agree that such tests of crucial 
importance to the outcome of the growing international 
race to master hypersonic technologies. The creation of a 
supersonic ramjet is the main technical barrier that has 
to be surmounted to engineer a hypersonic single-stage 
spacecraft capable of reaching orbit from the ground.” 
However, the magazine makes the caveat that “the 
practical significance of those tes he former USSR 
is small, since its economy 1s in ruins, snd the aerospace 
infrastructure is suffering considerable cutbacks and 1s 
losing financing. — 


Also unquestionable is our success in the creation of the 
Ekspress space communications system and small 
nuclear power supply units for spacecraft. The Topaz-2 
which was exhibited in the United States, riveted the 
attention of specialists. As the foreign press noted “it 1s 
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lated case in Which Kussia has preeminence, and is 
areal contirmats i ihe tact that Amenca is behind in 
that field by seven-!l0 vears. It'S cumous that they tned 


nfiscate our exhibit and not ‘let it out of the United 


States Mut that s just by the b 


And | ar } 


ri ie AtThwag SLICTICE 


Roald Sagar yc \ 


represent a lever that can be used by 


anywa Space tech 


any modern State to intensively develop its own equip 

nent. Spa i sphere that provides access to the 

d lopn la whole array of areas 

We have what it takes to enter the world space market 

1} pack ructures if ence and industry havent 
ips mpletely. the country is also capable of 


handiing its defense problems by grounding in the intel 


ectual potential concentrated in the research institutes 


in rm il] design bureaus, the omputer cent | in 
1 word, w Ot sullering from spa npot 2 
ha Ot to some peopl iking. On Capitol 
Mill and the Pentagon, the end of the “Cold War ha 
hy ni need, Du nh practic eryvthing tl 
doing th iS geared ure us into a tray 
lt pedi b the pm nti of ¢ Om } i< r 
slablishment of space business bctw he science anc 
ndustrial centers of the CIS and NASA, the Bush 
administration t king ua ’ igreements 
nvomvinkg purchase: irom each ther of new technolo 
b pecially a pa technologies. The Americans 
itinibute such a Dan | nsiderations of “secrecy and 
the danger of important Strategic information leaking 


if real truth. however. 1s something Cis The 


NEW YORK TIMES reported about it. The 


nurpose 1s 


specifi although improper to put the space and 
ndust tthe Uni n such a State of decline 
that it will not be able to present any kind of threat to the 
L'nited Stat n the future 


d xtend the analogy between science and 
politics, then | think the respected academician who 1s 
xpressing doubts about whether Russia needs space 


understands better than anvone else what this 1s all about 


and that he plaving into someone's hands. We 
be simpletons. It doesn't suit us. And the 
dans t falling into a trap from that only grows 

And the last thing. One of the newspapers | read today 
reported that the Soviet space program had, as it were, a 
(Cy in beginning. That ts easily refuted by the facts. By 
the way, whats also remarkable 1s that the German 


smonaut went into space not on a German rocket. but 
f our rockets. Perhaps it would be worth 1t to tell 


t ith about everything. And now 1s the pertect time 


Former Cosmonaut Kubasov Urges Centralized 
Management of Space Program 
42 OU iV Ww NEZAVISIMAYA GAZETA 
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\ Participant in the Soyuz. Apollo Plight Feels That 
an Orbital Station 1 Necessary Only to the State’: the 


Hirst (WO paragraphs are an introduction] 


[Text] The state of weightlessness, so well familiar to 
cosmonauts, unexpectedly became a reality for the entire 
Soviet space program. The unwieldy, branched space 
giant in a single hour was deprived of a common center 
about which all its orbits revolved, The national budget 
disappeared and the ground literally went out from 
beneath the fect of cosmonautics—the Baykonur cosmo 
drome was abroad. It is obvious that in such a situation 
a radical reorganization of the space branch was inevi 
table. What kind of space program would those who have 
tO implement it like to 


' ‘ ; 
sha ea tv 


His opinion on this matter } participant in 
three space flights Soyuz 

Apollo program, and at the present time a specialist at 
the Energiva Scientific Production Association, cosmo 


naut Valeny Kubasovy 


including under the 


solid chain has been broken into indi 
[he development of space technology and 
one soundest link in 


([Kubasov] O 
vidual links 
the implementation of flight 1s th 
the program. Second, there 1s th 
tific programs and their implementation. And third 
there 1s the application of the results obtained in flight 
Now it 1s necessary to bring together all parts of the 
program in a single department. First, expenditures will 
be reduced on the implementation of space programs. 
second, the scientific efficiency of the conducted 
research will be increased, and third, cosmonautics will 


preparation of scien- 


really become useful for our society 

In the United States, in accordance with the law on 
space, a definite time after the ending of a space flight its 
results can be used by every citizen in the United States 
without cost. This applies to both scientific results and to 
new technologies which have been developed. Tax- 
payers, and it 1s precisely they who replenish the space 
budget, want to have a strengthened law affording access 
to the results of space research. Astronautics 1s consid- 
ered a young but necessary branch and the congress, 
which allocates funds to NASA, will unquestionably 
understand that it cannot be made to pay for itself when 
some directions are excluded. The cited information on 
the payback of one program or another does not imply a 
specific profit, but represents the results of estimates 
showing that each dollar invested in space will usually 
yield 10-15 dollars in the form of new technologies 


It is important that NASA announces a competition for 
individual development projects and then signs con- 
tracts with the companies which are winners of the 
competition. In the same way NASA signs contracts with 


scientists, the developers of scientific equipment 


[Zak] You stated that the integration of space depart- 
ments will reduce expenditures on space programs. In 
what way will this be expressed” 
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[Kubasov] The existence of independent monopolist 
firms 18 leading to excessive expenditure of funds. For 
example, the Cosmonaut Training Center has several 
thousand personne! but is training only several crews per 
year, still using a centrifuge, and there are even two 
centrifuges, purchased with hard currency, costing more 
than 10 million dollars, This is completely unnecessary 
The Americans already |5 years ago did away with 
centrifuges and only a few hundred persons in the 
United States are engaged in the training process. It is 
entirely unjustifiable that there are three organizations 
working in the field of space medicine at which hundreds 
of doctors are employed. All this must be consolidated 
And take the production of space food. The daily ration 
of one cosmonaut costs 300 rubles, but since the begin- 
ning of the year—several times more than that. And 
why’? Because an entire institute is working on this 
independently. In the United States only a few people 
are working on the production of space food, but within 
the walls of a single space department 


{Zak} How does such an idea of a centralized state 
Organization, implementing the space program, jibe with 
our tendencies to total privatization, including in the 
space field” 


[Kubasov] At present it is first necessary to have a state 
Organization, and only small companies, having, for 
examnie, meteorological, navigational and communica- 
tion satellites, will be able to pay for themselves because 
they will be able to find numerous clients for their 
services. However, to find a customer for an orbital 
station, for example, other than the state itself, 1s now 
impossit le 


Velikhov’s Views on Future of Russian Space 
Program 


LDO305175792 Moscow Radio Rosstu Network 
in Russian 1800 GMT 2? May 9? 


[Text] As you know, 1992 has been declared Interna- 
tional Space Year. Along what lines will the exploration 
of the expanses of the universe proceed in Russia? Our 
correspondent Viadimir Belov asked Yevgenty 
Velikhov, vice president of Russia's Academy of Sci- 
ences, to answer this question. Here is what he said 


[Begin Velikhov recording] Once again I shall be 
expressing My Own opinion, and it might be more 
critical. The disgraceful situation 1s that while we possess 
such Space equipment and potential we are totally 
lacking in communications and have very little mon- 
toring facility. That is what is required. Our scientific 
programs too, although they are interesting ones, are of 
course disproportionate to our space potential. ‘here are 
two reasons for this. On one hand all the national 
economic space work was to some extent the indirect 
offspring or vestige of military work in space. The 
proportions and the outlay on national economic work 
in space must be substantially altered 
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The second thing 1s that, whereas previously the pro 
grams were drawn up either at the Detense Ministry or at 
the Ministry of General Machine-building and were then 
approved by the military-industnal complex, they must 
now proceed through the real consumer 


We have three main programs. The science program will 
proceed through Russia's Academy and be approved, of 
course, by the Supreme Soviet. The second program will 
be through the Ministry of Ecology and Resources. This 
resources program—indeed there are many of them of all 
types, including cartography, meteorology, ecology, and 
$0 on—they have had an absolutely neglible share of the 
overall expenditure. Their share must be increased 
many, many times over 


It 1s again ridiculous that we have so many Satellites 
while there 1s no ordinary GPS [Global Positioning 
System] receiver in the country. The latter 1s about the 
size of your tape-recorder and makes it possible to 
determine the location of a motorcar, truck, or anything 
you like. That ts to say, once again we are spending 
nothing on ground facilities 


As for the situation in communications, there are two 
reasons for this. First, | think that all the communica 
tions satellites have just simply become out of date 
Again very little was spent on the ground facilities 
Second. the Ministry for Communications should itself 
be reorganized. Legislation should be tar more liberal 
There is no need for the manned program—there 1s no 
call for it in these three programs. As far as they go, these 
activities are, no doubt, interesting. We agreed that 
Korolyev’s firm, Energiya, should find a customer. It 1s 
claimed that customers for this program can be found 
throughout the world 


In particular, one of the elements of this program has 
direct practical implemention, that is, the use of our 
transportation spaceship. Soyuz-IT can be used as an 
element for the rescue of the Mir station astronauts 


The Buran question 1s, of course, a very difficult one. On 
the one hand, the problem is that Proton is our main 
working rocket. It does not meet modern ecological 
requirements. Kazakhstan will certainly firmly insist 
that we modernize it radically to reduce the damage it 
inflicts on the living world and ecology as a whole. As for 
the creation of a new rocket on the basis of Buran, there 
has been little success so far. Although it 1s ecologically 
clean it 1s rather expensive. We shall have to sit down 
and decide what to do next. As a whole, Buran 1s of no 
use either for the military or for peaceful purposes 


Comment on Sale of ‘Topaz’ Space Nuclear 
Reactor 

927Q00074A Voscow EKOLOGICHESKAYA GAZETA 
in Russian No 11-12, 1991 p 3 


[Article by A. Romanenko, doctor of technical sciences, 
professor: “‘Reactors in Space” 
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[Text] Early in January 1991 foreign sources dissem) 
nated the following information: “The American admin 
istration intends to acquire a space power plant in the 
Soviet Union in order to develop on its basis a nuclear 
reactor for future spaceships. As reported by Republican 
Senator Domenici, the United States Department of 
Energy, the leaders of the USAF and the directors of the 
SDI program have agreed to purchase the “Topaz-2" 
space power plant from the USSR 


I met with Georgiy Gryaznov, doctor of technical se 
ences, professor, winner of the State Prize, director of 
work on development of the “Topaz-!. director of the 
Krasnaya Zvezda Scientific Production Association 
Here is how the conversation went 


Q: “Can you comment on the press report concerning 
the American purchase of the ‘Topaz-2' nuclear rea 
tor?’”’ 


A: “First of all, about the differences between the 
“Topaz-!* and ‘Topaz-2’ plants. The ‘Topaz-!' is a plant 
two copies of which were put into space and which were 
tested for a power output up to 10 kW. The ‘Topaz-2' has 
not been in space and has been tested only in the 
laboratory. The contract for its sale provides for the 
delivery of a ground prototype of the plant without 
nuclear fuel for use in carrying out an experimental 
research programs. Upgrading the ‘Topaz-2° for making 
it usable in space will require considerable additional 
expenditures...’ 


Q: “What sense then does it make for the Americans to 
purchase the ‘Topaz-2,’ which has not undergone space 
tests? After all, it is to cost 10 million dollars.” 


A: “The ground prototype of the ‘Topaz-2’ wil! afford the 
Americans unique experimental! possibilities. The results 
of the tests will make possible a sharp advance in 
planning and design development work.” 


Q: “In our press fears have been expressed that by selling 
American specialists information on Soviet space devel 
opment work we thereby wil! assist in enhancing Amer 
ican military potential, and in particular, implementa- 
tion of the SDI program. How do you evaluate this 
possibility?” 


A: “In nuclear energy and space technology 11 1s scarcely 
possible to find articles, matenals and technology unre- 
lated to one degree or another to their military applica- 
tion. However, this circumstance 1s no impediment to 
broad international cooperation. In internationa ym 
mercial contacts the economic gain trom transactions 1s 
the most important thing. Effective methods have been 
worked out for control over information pertaining to 
technological innovations which preclude the possibility 
of unauthorized reproduction of technological achieve- 
ments, particularly for military purposes.” 


of nuclear 


Q: “Is there assurance of the safety of use 
reactors in space?” 
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A: “Without question! | will not dwell on the technical 
aspects of the problem. | will say only that satisfaction of 
safety requirements has been placed under the control of 
internauional organizations, in particular, the UN Com 
mittee on the Peacetul Use of Space. This committee has 
formulated a series of restrictions under international 
law covering all aspects of space use of nuclear power 


sources. 


The answers of Professor G. Gryaznov substantially 
supplement the overall picture of the Soviet-American 
transaction. However, there must be a public discussion 
a call tor which we also join. | would like to touch on the 
matter of international cooperation and the military use 
of space technology 


V. Pryakhin, an expert of the World Federation of 
Scientific Workers, was posed the following seditious 
question 


“And would it not be possible to unite the efforts of the 
USSR and the United States in organizing a unified 
space-based antimissile defense system?” 


To the question of why such a Soviet-American system 1s 
necessary the expert responded 


“It would be usefui for contending with international 
terrorism, in which both the USSR and the United States 
are interested 


But for the time being the American side regards the SDI 
program as the establishment of a system capable of 
reducing American losses against the strike of Soviet 
intercontinental missiles. The American side itself does 
not hide its military interest. For example. R. Verga 
director of the office dealing with the most important 
engineering and technology problems in the organization 
for implementation of the SDI, considers the purpose of 
the * Topaz-2” transaction to be assurance of an “active 
beginning” of implementation of a program for con- 
structing a similar reactor, drawing upon the best char- 
acteristics of the Soviet system. R. Verga also declared 
that the reactors also would find military application 


The ecological aspect of use of nuclear reactors in space 
also is disconcerting. The United States, after the suc- 
cesstul launching of the SNAP-IOA reactive nuclear 
power plant in 1965, could not find a market for it and 
in essence financing of the work stopped. The USSR 
made the opposite decision—installation of reactors 
aboard satellites of the Cosmos series. intended for 
observation of the surface of the world ocean and func 
tioning in low circumterrestnal orbits. This decision was 
erroneous from the ecological point of view 


In 1978 the Cosmos 954 satellite, due to accidental 
tailure of the system for keeping the vehicle in orbit 
entered into the dense layers of the atmosphere and 
fragments of the reactor fell on a thinly populated area of 
Canada. Serious accidents occurred with the satellites 
Cosmos | 402 and Cosmos 1900. Due to the short active 
lifetimes it was necessary to increase the number of their 
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Tigi nea t ngines. Getting the engines parts have tallen and continue to fall. Anyone w! ma 
gl ak And Mikhail Dmitriyevich not have gone to the North, but who has gone to th 
Kul si A was ck oping Uw ngines—simply Baykonur launch facility has seen what kinds of parts 
lid ’ they are. The crimson nose tairing and the striking 
large, Cigar-shaped tue! tanks 
Report | A ich did the N-1| program cost 


[Mishin] At the time I let was around 3 billion. That 
was the total amount wntten off. After Korolev died, | 
was In a no-win Situation, Bul | was probably to blame to 
some extent for the fact that not all the rockets worked 


[Narrator] Dmitny Fedorovich Ustinov headed the 
country s defense industry under Stalin, Khrushchev 
and Brezhnev. He was one of the people who set up the 
Soviet rocket industry, and he did more than anyone to 
orce it. He often 
design bureaus, and naturally knew the real state of 
the sector. But Ustinov’s knowledge about the 
affairs in the Lop e& helons of power and the 


rein? 


visited factones, test ranges, and 


allairs in 
State 7 
general secretary $s abiding space ambitions was equally 
good. Brezhnev once said to him: ““We should prepare 
for a manned mission to the moon straight after the first 
to be 
nally deve [hose words were effectively the 
rocket s death warrant. Ustinov realized that a successful 
N-! flight would mark the start of an unprecedented 
space adventure—and just at the time when confidence 
the rocket would work, it was written 
launch-ready rocket and several that were 
were cut up and junked. Appropriate 
arguments demonstrating the flawed nature of the main 


successful launch of the N-1, without waiting for 1t 


' ir | 7. 
| y iOped 


was growing that 


ott { ne 


7, re ‘ 
aimost Cady 


principles behind the N-| were, of course, drawn up 
Who can say now just what made Ustinov reach this 
decision” Fear for the country’s prestige, for the lives of 
the cosmonauts, or for his own career? Probably all 
t And these enormous and tantastically powertul 
spacecraft turned ut to be fragile and helpless in the face 


imere stroke of the pen This 1s not just a bunal place 


for 3 billion. Here le years of intense work, ideas 
solutions, hopes... and wrecked careers. The top-level 
lecision to write off the N-1 stated that maximum use 


~ ~> | ? > | > 
should be made of all the rocket's components. And so it 


summerhouses, dance floors 


Complaints of Pollution Caused by Spent Rocket 
Stages 


Vt \f Ww ROSSIYSKAY4A GAZETA 
\ N Dudnik Yamalo-Nenetsk Republic 
nd Th rrespondent Is in Touch 
The Nenetsk Fam Against the Backdrop of Space 
The Tvumen North Is Becoming an Ecological Dumpin 
G 4 


Text] We are 
an unt 


going through times in which an immense 
S shedding its “Secret” stamps 
news to the whole 


‘ft paperwork 


ike rustling leaves. And its no 
» those in the North. that two ravons 
-Nenetsk Republic are 


untry, Much iesst 


ry \ imal! Ww here spent ro ket 





But it's not idle cunosity that has brought me to th 


cradle of space glory—it's some purely prosaic topics 


For example, do the “chunks of metal” that tall to ou 
Earth trom the celestial heights contain radioactiv: 
lamination’ 
more capable of answering that question than ( \ 
Doronin. And he staked his life on it when he said that 
their equipment doesn t carry such dangerous stuf! 


| was assured that no one at Bavkonur is 


Ot course, Doronin did admit that there is an except 
to the rule—the Proton vehicle. It burns aggressive tu 
components. And when a stage separates, as much as 2 
kilograms of a substance that is more a poison than a 
balm to the environment pours oul into space, wt 
means into the water or onto the land. He asserted 
however, that such rockets do not lift off from Baykonur 


Well then. where do they lift off from’ From Plesetsk 
perhaps’ 


“No, no! We don't have anything to do with the Pr 
tons!” said the deputy chief of staff at Plesetsk. \ 
Vasilenko, disowning the rocket 


You don’t know who to believe. What does the phot 

they gave me at Baykonur mean in that case’ It captures 
a moment in time when the Proton 
clouds of vapor, 1s being readied for its leap into spa 


enguifed a 


Could it be that those launches were in the past’ St 

a fact that the Protons were used. In which case 

would like to know where and in what amounts did the 
remnants, to the sorrow of all living things 
contamination? You don't suppose it was in U vatsk1y 
Rayon, do you? The chairman of the rayon soviet, Yu 
Svyatskevich, recalls how in 1987 people in military 
uniform suddenly appeared and literally combed the 
rayon. There were a lot of them, and they were searching 
very carefully for something. Lost in conjecture 
Svyatskevich submitted a deputy’s request for informa 
tion to D. Yazov. The minister of defense refused to 
satisfy Svyatskevich’s lawful cunosity, but Yazov did 
assure him that such an incident wouldn't happen again 


spread 


And essentially, I, too, received similarly “exhaustive 
answers. Plesetsk specialists disputed even the term 
‘passive proving grounds” with regard to the Tyumen 
Oblast. In their opinion, an area where spent rocket parts 
fall cannot in any way be called a proving ground. But 
the Soviet Encyclopedic Dictionary reports the following 
on that count a plot of land or sea intended ior 
testing weapons, weapons systems, Or equipment.” 


Ill admit that the first two definitions don’t have an) 
thing to do with what we're talking about, but isn't a 
rocket, even when used for peaceful purposes, equip- 
ment? And what, if not a proving ground, do you call a 
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plot of land where economic activity is forbidden and 
which has become simply a dumping ground tor chunks 
of spacecraft metal’ 


But don't think that just because it's a dumping ground 
there's no method to the madness. Iwo or three days 
before a launch of a spacecraft, the military department 
sends a telegram to the local Soviet on whose territory 
the prsent trom space will land. All parties agree that 
everyone who works in the immediate vicinity of the 
danger zone must evacuate temporarily. But that system 
of precautionary measures sometimes misfires. For 
example, about two years ago, Plesetsk required that a 
herd of reindeer on the Yamal Peninsula be driven some 
40 kilometers trom a given region. The cosmodrome 
erred in its calculations by exactly that amount. And the 
‘pig (or, if you will, the spent part of the launcher), 
which weighed 5-6 tons, came crashing down right next 
to the tent of herdsmen. After that, the local authorities 
again demanded that the dumping ground be moved to 
somewhere in the Kara Sea. The official response was 
this: that’s not desirable. Because launches at other 
inclinations don’t ensure efficient use of space vehicles 
But venomous tongues asserted that the department 
simply doesn't have anybody smart enough to adjust the 
calculations of the legendary Korolev 


What are things like now? In a region we'll call ‘*Tobo- 
Ilsk”’ (it's 80 kilometers from Uvat), the taiga and the 
swamps are literally bristling with old and new rocket 
fragments that didn’t burn up in the dense layers of the 
atmosphere. In the meantime, in some remote corner of 
Tobolsk, the promising Kalchina oil field has been 
opened. Within a vear or so, they'll lay pipelines there 
It's not hard to imagine the tragedy that could result 
from an inaccurate landing of an spend launcher stage 


Seeing that the words “ecology” and “sovereignty” have 
come into fashion, the local Soviets began considering 
them and even trying them out. Did they demand 
compensation for losses from the cosmodromes? Right 
now, they're laughing at themselves, recalling how they 
smacked their lips in anticipation of the millions in 
profits they'd get from their cluttered territory. Nothing, 
of course, came of it. And it wasn’t because of the 
Stinginess of the department. The sector that has 
absorbed the leading edge of science and embodies 
technological progress 1s, as we know, not only ruled with 
an iron rod, but is also ill treated. The minister of 
defense allowed Plesetsk, specifically, to loosen its purse 
Strings only in the event of a direct loss. That 1s, only if 
the rocket parts slammed mght into the herd 


And in all other cases? ““Where possible, render practical 
assistance with material and technical resources to for- 
tify the social sphere...’ Such pledges were made to the 
Uvat Rayon Soviet by the management of the Plesetsk 
cosmodrome a year ago. But apparently no opportunity 
has presented itself 


There was, it’s true, a more intriguing paragraph in the 
document, from which it followed taat the military unit 
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13991 promises to begin coll 
spent booster parts in the area 
dumping ground continues to 
figures that will help you 

period of 30 years, the rayons 
have been used as a discard 
reinforced, light-weight tairings res! 
weigh five tons or more 
Baykonur, as we know, does not discard 
metal. Its special subunit has been wor 
Oblast for many years now. From the 
take out the precious metals and the: 
take them away. But the Northerners 
tured of the Plesetsk doubletalk, hav« 

to put the scrap metal of space onto 
sion. They have fashioned the nose 
frames. And a booster fuel tank at the 
breeding sovkhoz, for exampk he 
teed 


Some hotheads, of course, still want t 
are demanding that rocket launches f: 
banned. Even though they understand | 
ellites today, we're not going anywhere 


But nor do they want any longer t 
someone turn their part of the country int 
our peaceful space. And aren't they right 


Commentary on U.S. Spy Satellite Programs 


927Q0075A Moscow KRASNAYA ZVEZDA in Ru 
§ Feh 92 p3 


[Article by M. Rebrov, KRASNAYA ZVEZDA scientific 
reviewer: “Through the Keyhole—From Space’; the first 
two paragraphs are an introduction} 


[Text] “You spend millions for armored cars, armed 
guards, complicated safes and security systems, you 
cover windows with metal shutters and safeguard your 
telephones from bugging, none of which comes cheap 
And you also spend many millions on the protection of 
buildings, transportation facilities and other safety mea- 
sures, assuming that you are being observed from close 
up. But you are helpless against sharp “eyes” and keen 
“ears which track you from space” 


I read these lines in the New York LEADERS. | do not 
know what is more significant in those lines: intriguing 
information or a dire threat. One thing 1s for sure: the 
theft of “terrestrial” secrets by means of space tech- 
nology has not become simply a fact—it has become an 
everyday occurrence. The American electronic espionage 
network covers the entire planet. And this also 1s a reality 
of our times 


The space surveillance era began for the United States in 
1960 with the orbiting of the Discoverer satellite. It was 
developed by order of the CIA for photographing the 
territory of the USSR. In the years which followed the 
attention of the secret services to space increased. A 
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about 40 American vehicles are constantly present in 
space which around-the-clock pertorm difference sur- 
acknowledges the 


veillance operations. “Spy satellites,’ 
British TIMES, “are able to collect information in vir- 
tually any weather, day and nignt. They can not only 


scrutinize and sense the land, sea, ocean and atmo- 
sphere, but also glance beneath the land and under the 
water, ‘poking around to see whether something is going 
yn and has been camouflaged, that which cannot be seen 


“oh she make . 
“ naked e\ 


[he Pentagon has not refuted a single communication in 
inexpected and undesirable for it, concerning 
of the so- called National Secumty Agency 
(NSA). This is an arbitrary name. The real name ts kept 
strictly secret. But. as the WASHINGTON POST wrote. 
it 18 precisely this agency which controls and plans 
espionage from space. Among all the specialized espio- 
nage organizations and services tn the United States it 1s 
1S agency which has the largest annual budget. Billions 
§ dollars are annually expended just on the develop- 
production and launching of special space vehi- 
maintenance of the 
surtace Stations, ships and aircraft for tracking and 
satellites and data processing centers asso- 
lated with them. cost the American taxpayers a sum 


—. r 1. i} 
exceeding 50 billion dollars 


the mrs 
‘ ) qs 


ment 


Cs The 


SUrVeCLLIANce 


How small an “obje can be seen and interpreted from 
It seems to me that a straightforward answer to 
eliminate many other “whats,” 
The American space expert Pro- 
Pike does not conceal the fact that a spy satellite 
yf transmitting photographs on which objects 
Seemingly 


space 
inis question would 
hows and “whys 
feceor 
iS CapaDie 


measuring less than one meter are visible 


ompiletely open H« wever, this statement 1s evasive and 
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enormous network of 
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present. And here everything 1s much more IMpic x 
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ft the SDI 


goais Nave not An f this is the 


global defense system instead 


The American military-politica aders 
Reuter agency, has intended t 
Strategic defense systems, but also to develop new space 
facilities for surveillance and espionage. Reference, in 
particular, is to third-generation satellites of the DSP-2 
series. Their fundamental difference is the positioning in 
the telescope focal plane of a matrix of 6000 photode 
tectors operating in two parts of ihe IR spectral range 


modernize not only 


The response of the new photodetectors, notes the for- 
eign press, will make it possible to detect not only the 
launching of ballistic or operational-tactical missiles, but 
also the flight of aircraft with an afterburner operational 
mode of the engines. It 1s planned that satellites of the 
new generation be positioned over the surfaces of the 
Atlantic, Pacific and Indian Oceans. Their on-board 
apparatus tor laser communication and data transmis- 
sion will have increased cryptosecurity and noise 1mmu- 
nity. Plans for the development of a space tracking 
system provide for an increase in satellite mass, lifetime 
(up to seven-nine years) and number of photodetectors 
(up to 24 000) 


DSP satellites were used during the war in the Persian 
Gulf zone. Being in a stationary orbit and rotating about 
its longitudinal axis with a velocity five-seven revolu- 
tions per minute, they supplied revised information each 
nine-!2 seconds. The data which were obtained were 
compared with those registered in the computer 
memory. However, as noted by foreign military special- 
ists, the DSP satellites could not provide highly precise 
computed coordinates of the points of damage of Iraqi 
missiles. The reason was that the seven-minute approach 
time of the Scud missiles was too short for complete 
processing of all the information arriving from the 
satellites 


By means of space technology the Americans prepared 
digital terrain maps for programming the flight of Tom- 
ahawk winged missiles and in five days produced new 
maps of Kuwait. For on-line use of data collected by 
military satellites, already a month after the onset of 
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military operations the United States deployed in the 
Near Last about 40 satellite communication stati 
a number of special data processing points 


However, we will lay aside events which are now history 
Now (this day and this hour) there is still another DSP in 
geostationary orbit (No 16). It began to operate on 25 
November 1991. The spy satellite was put into space by 
the crew of the Atlantis shuttle. The group of six astro- 
nauts included an army intelligence officer. The Amer 
ican press said that this mission was secret But the 
Detense Department could not completely conceal its 
intentions. It became known that in the course of the 
|\O-day flight the crew carned out tests of two types of 
surveillance cameras, on the capabilities of which the 
Pentagon remains silent 


There you have some food for thought 


Correspondent Visits NASA Sites, Argues 
Benefits of U.S.-Russian Space Cooperation 


927Q0134 Moscow IZVESTIYA in Russian 17 Apr 92 
Vorning Editio np 6 


{Article by Boms Konovalov: “We Lost the Space Race 
It's Time to Begin Working Together’) 


[Text] “Our organization,” I was told by John Klineberg, 
director of the Goddard Spaceflight Center, ‘was created 
on 15 Apr! 1959 in response to the success of your first 
satellites. We started with 157 staff members working on 
the Vanguard project. Now our center, which bears the 
name of a pioneer in U.S. rocket hardware, R. Goddard 
is one of the largest in the world. We have | 3,500 staff 
members, who do work across a very broad front of 
space-related scientific and applied research.’ 


However paradoxical it may sound, American astronau- 
tics OWes Its OWN success to, More than anyone else, the 
Soviet Union. Announcing that “socialism is the launch 
pad into space”’ and transforming the space program into 
ideological proof of the advantages of the socialist order 
we let the generous “genie” of space appropnations in 
the United States “out of the bottle” for the counter- 


struggle 


Now the annual budget for the Goddard Center, which 1s 
located in a suburb of Washington, is $2.5 billion. And it 
is only one of |1 science centers of the Nationa! Aero- 
nautics and Space Administration (NASA). The total 
annual spending of the United States on astronautics 
(including military astronautics) is now at more than $30 
billion. At the current exchange rate for the dollar, that’s 
almost 6 tnilion rubles [R}. Last year, when things were 
still good for our space program, the spending for al! the 
space program's needs, including military space, was 
around R7 billion. This year, the spending has been cut 


So now our “contest” with the Americans is reminiscent 
of the competition of the heroine of Ilf and Petrov, the 
“cannibal Ellochka,” and the daughter of the American 
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billionaire Vanderbilt. The end of the military mindless- 
ness that ied to the ravaging of our country is set 
Russia's military missiles are no longer aimed at the 
Lnited States. But has the “cold war’ between astronau- 
tics and cosmonautics ended” 


Unfortunately, it's still too early to say. The Goddard 
Center is still the only center that is conducting a rather 
serious JOIN! space project with us. An instrumen. from 
that center, the TOMS, for mapping the Earth's ozone 
layer, 18 in Operation aboard the Meteor-3 satellite. The 
science director of the program, Jay Herman, told me 
that ihe American specialists are very pleased with the 
results, they have managed to study in detail the 
dynamics of the seasonal appearance and disappearance 
of the “ozone hole” over Antarctica. On the whole, that 
project 1s very important for all of mankind 


But how much does that project “weigh” in the overall 
budget of the center’? Hundredths of a percent. Of the 
| 3,500 specialists from vanous countnes working there. 
there 1s culy one Russian at the moment, and his arnval 
was made possible thanks only to the truly heroic efforts 
of well-wishers. And | was the first journalist from the 


CIS countnes to have visited the center 


On the other hand, our astronomers have not sent a 
single request for specific research to the Goddard 
Center, from which, in fact, the largest exoatmospheric 
telescope in the world, at 2.4 meters, 1s controlled. And 
yet, they're ready there {at Goddard] to give us the 
opportunity 


| was surprised to find out that there are no permanent 
communication lines between the two manned-flight 
control centers in Kaliningrad and Houston. The crew of 
the Atlantis, which was recently in space, tned long to 
establish contact with the Mir station through amateur 
radio operators. Our cosmonauts, A. Volkov and A 
Kaler, ignored a request that they get on the line with 
participants of the annual all-American space sympo- 
sium that was taking place in Colorado Springs. Were 
they really so overloaded with program-related work to 
get on the line” 


After all, that traditional symposium 1s extremely impor- 
tant in terms of forming the opimions of ine U.S 
aerospace community. We don't have anything like that 
symposium, which has been arranged eight times already 
by the U.S. Space Foundation. Political figures, NASA 
administrators, scientists, inilitary people, and represen- 
tatives of the space industry gather there and set up a 
huge exhibition. Much Finges on their collective 
opinion 


And it should be stressed that this last time, they were 
very favorably disposed toward us. Musa Manarov, who 
had spent a whole year aboard the Mir station, was 
greeted with applause. Out of all the cosmonauts from 
the other countries, the Frenchman Jean-Louis Chretien, 
who has twice been aloft aboard Soviet systems, was 
chosen to give a paper. The IZVESTIYA correspondent 
was also invited to the symposium. The opening address 
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was given Dy the famous physicist Edward Teller, one of 
the creators of America $ thermonuclear weapons and an 
active participant in (he cold war. And that venerable old 
lellow spoke abou: how our world has changed radically 
and serving as one of the sources of that change were the 
unarmed people of Russia who rose up 'n Moscow in 
that animated circle before the tanks during the August 
putsch. That confirmed opponent of the Soviet Union 
was now asserting to those gathered there the need for 
space cooperation with the new Russia 


The host of the symposium, the U.S. Space Foundation 
president, Richard MacLeod, told me that most of the 
aerospace specialists favor cooperation with us now. The 
fastest way to do that, in his opinion, is through the 
universities, which are working on how to convert the 
Shuttle fuel tanks into a useful space laboratory. At 
present, those giant tanks, after expending their fuel, are 
merely jettisoned, and they burn up in the atmosphere 
More difficult, but also possible 1s the exchange of 
cosmonauts, as well as the use of our technologies and 
rockets. And even joint work in the development of the 
Strategic Defense Initiative (SDI) 1s not far-fetched 
today 


With Russia no longer seen as an enemy, it 1s beneficial 
to NASA now to use us as partners. It must be said that 
obligations to allies constitute one of the pillars of 
financing of American astronautics. Our miulitary- 
industrial complex never allowed its allies to take part in 
the design of space systems. Individual instruments 
foreign cosmonauts—yes, of course. But never any struc- 
tural elements. On the Shuttle senes spacecraft. one of 
the crucial elements, the manipulator (the mechanical 
arm that’s used to send satellites into space from the 
cargo bay and, conversely, to bring them back in) was 
made in Canada, not in the United States. Aboard 
Atlantis, whose launch | had the opportunity to see, was 
an atmospheric research laboratory carned in the cargo 
bay. It was produced by the European Space Agency and 
Japan. It cost $50 million. The Americans launched :t for 
free, spending more than $400 million for the mission 
According to the research plan, that apparatus must go 
back up |0 more times. That means that NASA and the 
U.S. aerospace industry will get orders for more 
flights. After all, breaking one’s obligations to one allies 
IS NOt a good thing to do for such a mighty power like the 
United States 


That is why for NASA. Russia as a partner, whose 
Participation in space projects would strengthen NASA's 
position when it advocated its budget before Congress, 1s 
becoming potentially useful today. In Washington, | 
spoke with the deputy director of NASA. Samuel! Keller 
who had just returned from Moscow. where he had 
headed a delegation that was negotiating with NPO 
Energiya 


“We are pleased with the visit,” Keller told me. “The 
Russian specialists spoke with frankness, and we got 
answers to all the questions that were of interest to us 
The main purpose of our trip was to study the possibility 


JPRS-USP-92-004 
10 June 1992 


uf using Soyuz spacecraft for emergency evacuation of 
Freedom station crews if such a need arose. Since a crew 
would consist of four to six people, that would necess: 
tate two Soyuzes. Their well-verified length of service in 
orbit is six months. We knew that that could easily be 
extended to a year. But we wanted to have a craft that 
could be kept moored to the station in a safe-hold mode 
for five years. That's problematic. Which is why we're 
now doing a careful study of the information 
received — 


As you Can see, with the question framed in that manner 
the possibility of both a positive and a negative answer is 
built in. And that’s with the Shuttle-senes spececraft 
working in orbit now just six to eight days. But they are 
asking five years of reliable operation. It's clear that new 
developments are needed for that 


Although I'm not a specialist, and simply a journalist 
who 1s pretty familiar with space hardware, it's obvious 
to me that there may be alternative solutions. The 
existing “nose” docking port of the Mir station makes 11 
possible to have four other modules, in addition to 
Soyuz, in orbit. In the future, the possibility of docking 
with Buran 1s called for, and that means, in theory, als 
with Shuttle-senes spacecraft. But a seven- to eight-day 
Shuttle mission costs an average of $400 million, and the 
craft itself costs nearly $2 billion. A Soyuz, together with 
the rocket, at last year’s prices, costs about R20 mui‘hon 
Even if you were to factor in a manifold price mse in 
1992. it’s clear that that's still a relatively cheap system 
And after all, the Shuttle certainly won't be required each 
and every time for a crew change on the Freedom station 
or for delivery of cargoes. In many instances, a Soyuz 
would be sufficient. Which means, five years in orbit 
won’ be required, and virtually any ready craft could be 
used 


The Freedom station itself 1s conceived rather extrava- 
gantiy. Just to assemble it compiete'y will take nearly 
five years and |7 launches of the Shuttle craft carrying 
sections of the station The tota! cost of the project 
comes to roughly $70 billion. To lower that cost some for 
American tax payers, the station is planned as an inter- 
national station. The European Space Agency 1s making 
one module, Japan is making one, and the Canadians are 
taking part in the project. But that won't make the 
project that much less expensive for the United States. If 
the Soviet Energiya rocket were used to put the station 
sections in orbit, however, that could reduce the cost of 
the station considerably 


But that would necessitate removing all the restrictions 
existing in the United States on the use of our high-level 
technologies and, second, recognizing us aS an equal 
Partner and paying us at world prices 


U.S. president G. Bush took the first, very important 
step in eliminating the restmctions—he allowed the 
acquisition of our Topaz-2 nuclear reactor and our 
economical electric thrusters for space vehicles. But at 
what price” In all, for ${ 4 million. Even according to the 
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It has been noticed that in the past two or three days 
(following the reassuring explanation that only Glavko- 
smos would be punished) not only has the press or 
television in fact not commented, but also not reported 
on a question of key significance for the fate of Russia. Is 
self-censorship taking effect once again? Are we afraid of 
offending the government” 


Meanwhile Ambassador Richard Armitage, coordinator 
of American assistance to the CIS states, who spoke at 
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the hearings, although expressing concern as regards the 
way in which J, Biden's amendment was worded, did not 
take exception to it in principle 


Of course, J. Biden's amendment, about which M. 
Tutwiler spoke yesterday, will be carefully analyzed by 
the administration, bui the unanimous Senate com- 
mittee vote makes it possible to assume with a greater or 
lesser degree of probability that the economic aid 
package to Russia will be blocked by the U.S. Congress 
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